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Horizontal-spindle, Neca eal ete) 
milling machine for production of 
Meet eli lt strength'’ bomber plane 
wing spars — Ingersoll Milling eee 


Machine Co see contents page 
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Be Sure the Right Connecting Link 





CORDITIS-FREE ELECTRICAL CORDS 





Adds to the Defense Value 
of Your Products 


Cords that stay in service longer save COPPER, RUBBER, 
TIN, COTTON, and other materials for DEFENSE. 


Now the vital connecting link between your product 
and the power outlet is more important than ever. With 
production curtailed, your customers will need machines 
and appliances that assure longer life. Corditis*-free cords 
keep good products in service. 


Now, when you are designing or redesigning to meet 
today’s requirements, be sure to include “cord insurance.” 
The Plug, the Cord, and Connector or Strain Relief can 
be engineered to give Corditis-free service. 


There are sales advantages in Belden cords, too. Con- 
sistent national advertising has pre-sold the “defense 
value” of Corditis-free products to millions of customers. 


Belden Manufacturing Company 
4633 W. Van Buren St., Chicago, III. 


*CORDITIS—a dangerous disease of electrical 
cords; the symptomsare frayed wire and broken 
plugs. It causes severe mental irritation and 
violent nervous disorders among appliance users. 
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The products of 


New Departure 


are S deas 


as well as 








Bearings 


New Departure, Division of General Motors, Bristol, Connecticut 
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DEFENSE ISN’T JUST AIRPLANES! 





They are first in the hearts of the people and first in the 
headlines. But Defense is also ten thousand other military 
necessities, clear across the board, and Alcoa Aluminum goes 


all the way across with it. 


Sheets and shapes and wire; castings and extrusions and 
forgings, nuts and bolts and tubing and rivets; all these and 
more forms of Alcoa Aluminum are being chewed up by scores 
of industries in military applications as varied as the peace- 


time applications of aluminum used to be. 


AND FOR THE SAME REASONS. 


Before Defense, one of our 
advertisements to civilians 
started off with the headline 


reproduced at the right. A 





whole volume of economic 





and engineering common sense was distilled into those six 
words. Now, Defense is taking all the aluminum we can make 


because that headline is a fact. 


THIS IS WHAT we were saying, 
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Before Defense, to prospec- 
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ALUMINUM GIVES YOU ALL THREE 


tive buyers of Diesel engines. 





A great new industry was feel- 
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ing its way. Properly, it was weighing the advantages of using 
Alcoa Aluminum. But Defense had to have those advantages 
right away, and civilian users of Diesels now have to wait 


for their aluminum. 


THE FIVE WORDS in the headline of this advertisement 
(B.D.) introduced straight talk about the fundamentals of 
weight saving with Alcoa 
Aluminum: vital reasons we 
thought (and think) that every- 


body should know. Defense 





hasn’t time to explain that 
these are precisely its reasons for using aluminum; it just 


takes all it can get. 


LAST MONTH DEFENSE TOOK over 50 million pounds of 
Alcoa Aluminum, for the simple and clear reason that certain 


advantages of aluminum are fundamental. 


When the emergency is over, Alcoa is going to be talking the 
same simple language, selling the same fundamentals. And 
it will have still better techniques and new uses of Alloys of 


Alcoa Aluminum for you to put to work. 


RIGHT NOW, we are in high gear for defense; our foot is on 


the floor board; we intend to keep it there for the duration. 


ALUMINUM COMPANY OF AMERICA 
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"7000" 
Series 


“‘7000-P"‘ 
Series 


"77000" Series 


SUPERIOR 


BECAUSE OF THE FOLLOWING ADVANTAGES: 


Thick, closely-fitting felts, providing 
extra protection. 


Effective labyrinth formed by felt 


seal and plates against recessed 
inner ring. 


Felt seal removable in its entirety— 
for inspection, cleaning or renewal 
of grease. 


Felt seal entirely within confines of 
both rings and therefore not ex- 
posed to injury. 


Seal construction avoids race dis- 
tortion, assuring dimensional ex- 
actness and quiet running. 


Wide, solid inner and outer rings 
with maximum contact on shaft and 
housing, making inserts in housing 
unnecessary and militating against 
slippage, looseness and escape of 
lubricant past outer ring. 


Grease capacity ample for long 
periods of service. 


Write for the Catalog describing the Most Complete Line of Self- 


Protected Bearings in America. Let our engineers work with yours. 
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Army and Signal Corps engineers see to it that there are no weak links in the 
chain of communications controlling gunfire or troop movement. e¢ Bakelite- 
laminated insulates many important circuits, here as in other less spectacular, 
but no less essential, operations. SYNTHANE CORPORATION, OAKS, PENNA. 


SYNTHANE TECHNICAL PLASTICS 


ee ee a eee ee SHEETS » RODS » TUBES » FABRICATED PARTS [SYNTHANE| SILENT STABILIZED GEAR MATERIAL 
Grooved on lathe, milled. .@ 


* Insulator—bandsawed, turned, arilled, Bakelite — a laminated 
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MACALLEN COMPANY | 


ce 16 MACALLEN STREET, BOSTON 
CHICAGO: 565 W. WASHINGTON BLVD. | CLEVELAND: 1105 LEADER BLDG. 


* Saige Steere a Vy eas : cpu tae Cee och a 


8 ie 
SMe 


ELECTRICAL MANUFACTURING 





TRADE-MARK REG. U. &. PAT. OFF. 


TAPERED ROLLER BEARINGS 


Manufacturers of Timken Tapered Roller 
arings for automobiles, motor trucks, 
ilroad cars and locomotives and all 
nds of industrial machinery; Timken 
loy Steels and Carbon and Alloy Seam- 
less Tubing; and Timken Rock Bits. 


EPTEMBER 1941 


All kinds of machinery used in the production 


of United States defense armament and sup- 


plies are equipped with Timken Bearings—for 
the same reason that the armament itself is 
equipped with them; to give them speed, 
dependability and endurance. 


THE TIMKEN ROLLER BEARING 
COMPANY, CANTON, OHIO 








Carnegie- Illinois 
could help us 
on that” 


Solve your electrical sheet problems the easy way 


ODAY, you cannot afford to 


guess. Every mistake interferes 


with production, wastes time. costs 
money, hurts quality. Where prob- 
lems can be anticipated much is 
saved. In many operations it 1s pos- 
sible to do this. For example: 

When your problems involve the 
use of electrical sheets, we are in a 


position to help. Carnegie-IIlinois 


offers to manufacturers of electrical 
equipment the services of a trained 
staff of electrical sheet specialists. 
‘These men know which sheet grade 
will give the best performance, the 
right electrical properties. It is their 
job to specify the proper grade and 
the most economical size to use. 
They have back of them an experi- 
ence accumulated in more than 37 


vears of manufacturing silicon steel 
sheets for electrical use. 

We offer this suggestion. Why not 
call in the man from Carnegie-Illinois 
when you have problems involving 
the use of electrical sheets? Put his 
knowledge to work for you. It won’t 
cost you a cent. Many manufacturers 
have found his practical advice of 
considerable value. 


U'S'S ELECTRICAL STEEL SHEETS 


Columbia Steel Company, San Francisco, Pacific 


for motors, generators and transformers 
CARNEGIE-ILLINOIS 


STEEL 
Pittsburgh and Chicago 


Coast Distributors Scully Steel 


United States Steel Export Company, New York 


CORPORATION 


OS) 


Products Company, Chicago, Warehouse Distributors 


UN@e ED STATES STEEL 
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BANISH GHOSTS 


WITH THIS NEW 
TRACING CLOTH 


PHOENIX is the new kind of trac- 
ing cloth, proofed against per- 
spiration stains and water marks 
—that holds erasure scars ata 
minimum. PHOENIX gives you 
clean tracings, in pencil or ink, 
free from untidy “ghosts” that 
reproduce on blueprints! 

An exclusive new process is 
responsible for this amazing per- 
formance, a process which defies 
moisture, and gives PHOENIX its 
unusually durable working sur- 
face. You use harder pencils... 
get sharper lines with less ten- 


REG. U.S. PAT. OFF. 


TRACING CLOTH 


for pencil and ink 


dency to smudge. Even 6H pencil 
lines show clearly, and repro- 
duce strongly. You don’t mar 
the surface when you erase; 
erased areas take pencil smoothly 
—and ink without feathering. Its 
new white color and its increased 
transparency provide excellent 
drawing contrast... produce 
strong blueprints. 

Give PHOENIX your own 
drawing board test. See your 
K&E dealer, or write for a gen- 
erous working sample and an 
illustrated brochure. 


PHOENIX DEFIES 
MOISTURE GHOSTS 


Perspiration and water 
splashes on ordinary tracing 
cloth create “ghosts’’ which 
reproduce on blueprints. 
PHOENIX Tracing Cloth 
withstands actual immersion 
in water for fully 10 minutes 
at a time! Perspiration and 
water marks will not stain it! 


PHOENIX LESSENS 
SMUDGE GHOSTS 


The new improved surface of 
PHOENIX Tracing Cloth 
permits you to use harder 
pencils (SH and 6H) and to 
get sharper lines with less 
tendency to smudge. 

Result: Cleaner tracings 
and blueprints. 


PHOENIX REDUCES 
ERASURE GHOSTS 


Ordinary tracing cloths be- 
come scarred whenerased... 
erased spots produce ghosts 
on blueprints. 

PHOENIX has a durable 
drawing surface that reduces 
working scars toa minimum. 


EST. 1867 


KEUFFEL & ESSER CO. 


CHICAGO - 


ST. LOUIS 


NEW YORK - HOBOKEN, N. J. 


* SAN FRANCISCO LOS ANGELES 


DETROIT - 


MONTREAL 








You SEE ALL and HEAR ALL... 


because a thin transparent tape prevents interruptions 


When a picture suddenly vanishes from the screenand 
the dialogue abruptly chokes off in mid-syllable, it 
isn’t always caused by a film-break . . . wire failure has 
the same annoying effect and it’s much more difficult 
to repair. 


In this case uninterrupted performance depends 
primarily upon the ability of the wire to withstand 
heat, and sometimes moisture. That’s why one of the 
leading manufacturers of portable sound-film repro- 
ducers originally used Rockbestos Asbestos Insulated 
Fixture Wire for motor leads and control connections 
... and why we further improved product performance 
with a thin transparent tape. 


But, here’s the story: Our Type AF Fixture Wire was 
first selected because it could take the heat generated 
by the projectors and was small in diameter, but it 
didn’t have quite enough moisture resistance for the 
consistently damp, humid atmosphere of Central and 
South America. Moisture-created grounds shocked 
operators and annoyed purchasers when the projectors 
went dead. 
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Anticipate Your Requirements! 





Our research men went to work to make a wire with 
added moisture resistance without increasing diam- 
eters, and here’s how they did it: A thin synthetic tape 
was wrapped around the conductor, over that felted 
asbestos impregnated with heat, flame and moisture 
resisting compounds, and over all a rayon braid in 
various colors, lacquered for additional moisture 
resistance. Result: a wire with ample heat and mois- 
ture resistance, smaller diameters, numerous color cod- 
ing combinations and the Underwriters’ Laboratories 
approval of 110°C. maximum operating temperature 
in this application. 





Rockbestos Special Heat and Moisture Resisting Lead Wire. 


This history of the development of a new wire to 
meet unusual and unanticipated conditions has been 
reviewed to give you a better idea of the kind of service 
Rockbestos extends to manufacturers of electrical 
products. A letter detailing your wiring problems will 
start us working for you. Rockbestos Products Corpo- 
ration, 767 Nicoll Street, New Haven, Conn. 


New York. Buffalo . Cleveland. Detroit . Chicago. Pittsburgh . St. Louis . Los Angeles . San Francisco « Portland, Ore. . Seattle 


Rockbestos A.V.C. 600 Volt Motor Lead and Apparatus Cable — No. 18 AWG to 1,000,000 CM — one of 118 different permanently insulated wires and cables. 
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Westinghouse Helps 
Industry Move Ahead! 





... and offers the only motor 
specially designed for unit heaters 


Recognizing and solving industry’s motor needs is a 
Westinghouse tradition founded over 50 years ago 
with the first a-c motor. 

Since then we have built millions of small motors 
for many industries... totaling more than 20,000,000 
to date. Many a Westinghouse engineer spends his en- 
tire working time solving the specific problems of one 
industry alone, for example, the unit heater industry. 

So it’s not surprising to find Westinghouse building 
a motor designed solely for this one industry—a motor 
so good that more unit heater makers use it than use 


any other make. 
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for example: 


PROBLEM—-Unit heater manu-— 
facturers were using six 
different motors to meet 
requirements for constant, 
two-speed, and multi-speed 
operation on both 115—and 
230—volt circuits. To re- 
duce stocking, to speed 
production, to open new 
markets, they wanted sim- 
plification. 


SOLUTION-—Westinghouse unit 
heater specialists design— 
ed a dual-—voltage motor 
suitable for all three 
operating conditions. Now, 
one motor takes the place 
of six and provides, in 
addition, other special 
advantages—"no bump" bear— 
ings, quiet operation, extra 
flexibility of mounting. 


This is the 6-in-1 motor, wound for dual volt- 
age and multiple speeds. Note that the 
capacitor is mounted on rear of motor, elimi- 
nating air turbulence. 






This inexpensive 
switch gives two 
8 on either 
115 or 230 volts, 
without trans- 
former or change 
in motor. 
This ordinary 
on-off switch 
gives single 
on either 
115 or 230 volts. 


Thislow-costself- | 
contained speed {| 
controller gives | 
multi-speed 
operation on | 
either 115 or 230 | 
volts without § 
change in motor. § 









Available from 1/20 to 34 hp for 
band or resilient mounting, floor or 
ceiling, this special motor is used by 
more unit heater manufacturers than 
any other make. 


To obtain descriptive data on this 6-in-1 









HE metal finishing industry faces 
T: period of drastic adjustment. 
Curtailment of supplies makes nec- 
essary changes in time-honored pro- 
cedure. Management has learned 
that today’s problems must be met 


with today’s resources ... and to- 
morrow’s developments may mean 
that new decisions must be speed- 
ily made. 

With each plant the effect is differ- 
ent. Many contractors of defense 
work, for example, face the problem 
of plating new or unfamiliar parts. 





In some plants, restricted supplies 
require a change in the cycle of 
operation. In others, enforced substi- 
tution of materials necessitates the 
use of new methods or processes. 


ase 
CHROMIUM 


INCORPORATED 
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~OF FINISHING 


METAL TODAY 


But whatever the situation, it must 
be studied in the light of the latest 
developments. No possible solution 
can be overlooked. Changes or ad- 
justments must be made quickly 
and economically. These are the 
problems on which United Chrom- 
ium believes it can be of real 
assistance. 

In serving hundreds of licensees, 
many in the defense industries, 
United Chromium Engineers have 





had wide experience in solving a 
great variety of finishing problems 
and in adapting plating programs 
to today’s requirements. The tech- 
nical assistance which we offer 
these companies includes:— Advice 


In the use of CHROMIUM PLATING, 
undoubtedly the most important plated 
finish in the defense program. 


For the heavier thickness or copper, 


Unichrome* ALKALINE COPPER 


gives a smooth, lustrous deposit—saves 
buffing time and labor. 


Where plating speed is paramount, Uni- 


chrome* ACID COPPER offers an 


economical and easy method of meeting 
specifications. 


The trend toward color and the shortage 


%* Trade Mark—Reg. U.S. Patent Office 


THIS IS HOW U.C. 


and suggestions in connection with 
metal-plating problems; Service- 
proved data on suitable processes 
—including layouts, blueprints and 
estimated costs of equipment; 
Supervision and advisory counsel 
in enabling licensees to place their 





installations into prompt and effic- 
ient production. 


We will be glad to assist in deter- 
mining how the U. C. processes 
and products outlined below can 
be of service to you. Write us 
briefly explaining the nature of 
your problem. An inquiry addressed 
to Dept. E, United Chromium, Inc., 
51 East 42nd St., New York, N.Y. 
will bring a prompt response. 





CAN HELP YOU! 


of nickel make ELECTROCOLOR* 
(produced by the electrolytic color plat- 
ing process) ideal for interior trim and 
decorative finishes. 


For eliminating waste deposits ot valu- 
able metals on plating racks and work, 
Unichrome* RESIST MATERIALS 
and RACK COATINGS are efficient, 


economical and easy to use. 


For resistant coatings on decorative 
articles, Unichrome* CLEAR LAC- 


QUERS offer an exceptional range of 
service characteristics. 
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“PRINTS »e THATS WHY WE 
GOT AN OZALID MACHINE” 





PRINT MAKING has advanced far beyond the outmoded stage of 
blue prints. Today the demand is for an all-purpose method of 
making prints . . . a process which turns out a variety of work and 
does a complete print making job . . . this process is Ozalid. 


With the Ozalid Process of making whiteprints you get a quick, 
versatile reproduction service . . . a wide selection of transparent 
materials including transparent papers, cloth and foils . . . a choice 
of black, blue, maroon, or sepia line prints. You get many specialties 

. paper coated on both sides . . . paper laminated on cloth... 
opaque tracing cloth . . . air mail weight paper . . . correctors for 
eradicating line detail. All have a definite place in making Ozalid 
the only complete print making process. 


Positive type prints and duplicate originals on transparent mate- 
rials are produced in two easy steps . . . exposure and dry develop- 
ment. There is no washing—fixing—drying—or trimming. As soon as 
developed, Ozalid prints are ready for immediate use. 


In addition to engineering drawings, any pencil or ink lines, type- 
written or printed matter on reasonably translucent material, includ- 
ing charts, graphs, reports, etc. are reproduced in this same simple 
manner. Investigate these facts today. Write for complete literature 
on the Ozalid Process. 


SPECIFY 
WHITEPRINTS 


OZALID PRODUCTS DIVISION 


GENERAL ANILINE & FILM CORPORATION 
JOHNSON CITY, N.Y. 
OTC MUG LC CMM cL Smelt aa ee) 





Go over fastening jobs with 
a Parker-Kalon Assembly Engineer -— 


To Reduce Man Hours... Speed Work ... Simplify Design . .. Get Stronger Fastenings! 


Sheet metal, heavy steel, die castings, plastics . . . no 
matter what material your defense production uses, 
the chances are 7 out of 10 that a Parker-Kalon As- 
sembly Engineer can help you simplify its design for 
faster, lower-cost assembly with Parker-Kalon Hard- 
ened Self-tapping Screws. His recommendations are 
unbiased. He does not take orders, and he has no 
single product to sell. For Parker-Kalon manufac- 
tures every type of Self-tapping Screw — both thread- 


; 


> 


cutting and thread-forming—and will offer you 


only the right type and head style for the job. * 

For Results: Submit a description of your assembly to 
Parker-Kalon Assembly Engineers by mail, and they 
will return it with recommendations and samples. 
For better results: Ask for a Parker-Kalon Assembly 
Engineer to call at your plant to go over your fasten- 
ing problems and point out opportunities to use faster 
and better P-K fastening methods wherever possible. 
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SCREWS FOR EVERY METAL 
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AND PLASTIC ASSEMBLY... AND OTHER FASTENING DEVICES 
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that had a date 


with destiny 


All through the long peacetime that preceded the present 
emergency, Parker-Kalon Assembly Engineers were applying 
Parker-Kalon Hardened Self-tapping Serews to hundreds of 
products. Building up a fund of engineering knowledge that 
defense manufacturers will find invaluable in the job we 
face today. 

Engineers For Defense 


The fastening problems of defense production come first 
with Parker-Kalon Assembly Engineers! They are in daily 
contact with engineers and production officials of plants like 
yours, and are thoroughly familiar with present day assembly 
practices. They can help you to redesign for faster, lower-cost 
assembly. They can show you —as they have 7 out of 10 con- 
cerns— why Self-tapping Screws are more economical and easier 
to use than machine screws in tapped holes, nuts and bolts. 
rivets, welding. And, why they make stronger fastenings, too! 


You Can Change Overnight — To Speed-up Assembly! 


If your application is one of those 7 out of 10 where these 
modern fastenings can make a big time and labor saving, 
remember that you need no special tools, no major changes 
in your production line to gain their benefits. You can change 
overnight! And unskilled hands can drive them. 

As a further assurance of savings in hours and dollars, 
remember that the Parker-Kalon Laboratory — without coun- 
terpart in the industry — guards the quality of these Screws. 
as it does with all Parker-Kalon products —with its rigid 
Quality-Control. Remember that when you adopt them, you 
are using products that are saving time and labor for hun- 
dreds of manufacturers in the defense industries, including 
every aircraft builder you can name from Douglas to Taylor- 
craft; shipbuilders like Bethlehem and the Navy Yards: lead- 
ing truck, tractor and tank manufacturers — among them, Ford. 
Chrysler, General Motors, Fruehauf, Mack, Pullman-Standard 
Car; radio and general equipment manufacturers such as 
Phileo, RCA, Western Electric, Westinghouse, General Elee- 
trie and Sperry. 

Have a Parker-Kalon Assembly Engineer call at your plant 
ind help speed your defense orders. Parker-Kalon Corp.. 
198-200 Varick Street, New York, N. Y. 


-PARKER-KALON 
Luabity-Corterlled 
SELF-TAPPING SCREWS 
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RANGE FINDER?_ 





And similar “heavy” assembly 
jobs are not far removed from 
the problems involved in assem- 
bling these heavy stoker parts. 
Hex Head Self-tapping Screws 
replaced ordinary cap screws in 
fastening cast iron inlet ring to 
steel fan housing, for Brownell 
Company. Tapping was elimi- 
nated, assemblies made stronger. 


= 


on 






No, this is a part of a perma- 
nent wave machine. But its 
manufacturer uses tiny Type ~Z” 
Self-tapping Screws to fasten 
plastic to aluminum and to plas- 
tic, avoids excessive loss from 
tap breakage and rejection of 
mistapped parts. Makers of in- 
struments and small items of 
defense equipment please note. 





assembly problems would be 
simple for the Parker-Kalon en- 
gineer who helped save 6¢ per 
unit on this electric kettle. Type 
“Z” and Hex Head Self-tapping 
Cap Screws did away with slow, 
costly tapping in shallow blind 
holes, tap breakage and damaged 
parts. The steel parts and east 
base are easily, quickly fastened 
to cast aluminum. 





manufacturers will be interested 
to know that American Gas 
Machine Company secures sheet 
metal housings to steel frames 
in 26% less time with Parker- 
Kalon Hex Head Self-tapping 


Cap Screws. Equally important, 
they ended complaints on fas- 


tenings loosened in transit. 





RESISTORS For DEFENSE 


Resistors to satisfactorily meet the government's ex- 
acting and unusual requirements are an old story to IRC. 


Many years of close collaboration with government 
agencies in the preparation of resistance specifications 
and in the development of special resistor types have 
been a natural result of IRC’s acknowledged leader- 
ship in a highly-specialized technical field. 


Today, with the tempo greatly accelerated in the face 
of national emergency, this background of specialized 
experience is proving of immeasurable benefit to defense 
manufacturers and their subcontractors. 


It means informed engineering cooperation. It means 
the availability of tested and proven resistors of the 
many types required for the comprehensive defense 
program. It means elimination of guesswork and experi- 
mentation in obtaining with all possible speed the right 
resistor for any particular application. 


Bring your fixed and variable resistance problems to 
IRC. Our engineers will be glad to cooperate. 


INTERNATIONAL RESISTANCE COMPANY 


405 North Broad Street, Philadelphia, Penna. 


oe _ a 


Makers of Resistance Units of More Types, in More Shapes, for More Applications Than Any Other Manufacturer in the World. 
18 
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‘eet the keynote in industry 
is: Speed up production. Speed up 
delivery. Here is a simple, practical 
suggestion that your packing de- 
partment should adopt to speed up 
safe delivery. Instruct your packers 
to make it a practice to use EVER- 
LOCK WASHERS on all bolts and 
screws used on crates. 

With increased traffic, whether by 
truck or train, severe impacts and 
jolts are likely to occur. If your prod- 
ucts are crated and if they are 


highly polished, be it wood or metal, 


STOP SHIPPING LOSSES BY ANCHORING PRODUCTS 


porcelain, enamel, paint or plating, 


they will reach their destination 
without a scratch or chip if EVER- 
LOCK WASHERS are used to an- 
chor them to the crates. Jolts and 
shocks in transit drive the EVER- 
LOCK WASHER teeth deeper and 
tighter into the adjoining surfaces. 
Many nationally known stove 
manufacturers and the manufac- 
turers of other types of commodities 
are using this application daily. 
Whether your commodities are 


household appliances, factory or 


1640 W. HUBBARD ST. 


THOMPSON-BREMER ( e CHICAGO, ILLINOIS 


heseas 





office equipment, machinery or fur- 
niture, heavy or light, fragile or dur- 
able, fasten them rigidly in their 
crates by using EVERLOCK WASH- 
ERS on your bolts and screws. 

The construction of each EVER- 
LOCK tongue holds the secret of the 
digging-in action of the EVERLOCK 
WASHER tooth. Vibration only 
serves to drive the teeth deeper. 

There is an EVERLOCK WASHER 
of the right size and type for every 


purpose. Start using them now. 


Everlock. Washers 
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GETS AN “AUDITION”! 


Not Just Random Samples, But Every Fafuir 
Ball Bearing Destined For Use In Electric 


Motors Must Pass This Exacting Electronic Test! 


Every day thousands of bearings destined for use in electric motors 
come off the line at the Fafnir factory. Right from the start these 
bearings are made under closer supervision by selected operators. Balls 
are chosen with greater care; races are given special polishing. Integral 
parts of every bearing are carefully matched, and finished bearings 
are checked for uniformity and consistent torque — important in 
eliminating vibration. Each is packed with just the right lubricant, 
quantity-controlled to the fraction of a gram. Extra cleanliness 


recautions are taken throughout. 
P g 


Yet for Fafnir, even this extra manufacturing care is not enough. 
Each of these bearings must prove its quietness before a microphone 


in a sound-proof room — or be unhesitatingly rejected. 


The result: greater protection against motor noise and vibraticn 


for the motor manufacturer who standardizes on Fafnir Ball Bearings! 


Fafnirs for electric motors are available in a complete range for 
every requirement — plain, sealed, shielded, or in combinations of 
seals and shields. You can slash your motor rejections with these bear- 


ings that are proved quiet! The Fafnir Bearing Co., New Britain, Conn. 


FAFNIR 22 Zears 


THE BALANCED LINE MOST COMPLETE IN AMERICA 
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My 3 oe mbly Delaye 


PHILLIPS SCREWS CUT 


OUR ASSEMBLY TIME 50! 
| OVERHEARD — 


Other department heads 
were blaming inefficiency 
on my assembly line for de- 
livery date delays. Naturally, 
I was worried. 


@ permitting fast power driving 


e eliminating extra operations, pilot holes, 
washers 


e freeing operator's hand to hold work 


e@ increasing holding power (fewer screws 
needed) 

e eliminating refinishing costs and time. | 
| INVESTIGATED— | 
And found that the whis- 
pers were justified. Delays, 
low output, worker fatigue, 
were crippling our plant, 
particularly... 


Slow-driving slotted screws may be holding 
up your assembly line right now. Hundreds of 
screw-using factories have obtained remark- 
able results by changing overto Phillips Screws. 
Write one of the firms listed below for facts 
about Phillips Screws in your industry. 


SCREW-DRIVING 
DELAYS! 
Slow, awkwardtwo-handed 
driving with slotted screws; 
scratched surfaces, fumbled 
screws — crookedly driven, 
split, burred, wasted! 





OLD-FASHIONED 
FASTENING 
A lot of small troubles 
added up to a big headache 
— all the result of buying a 
slow-driving slotted screw 
because it was priced less. 
Naturally we changed to 
Phillips Recessed Head 
Screws.. 


PHILLIPS 53%25 
gu elite 


WOOD SCREWS + MACHINE SCREWS + SHEET METAL SCREWS + STOVE BOLTS 


SPECIAL THREAD-CUTTING SCREWS + SCREWS WITH LOCK WASHERS 
.and now... 





U. S. Patents on Product and Methods Nos. 2,046,343; 2,046,837; 2,046,83« 9; 2,046,840; 
2,082,085; 2,084,078; 2,084,079; 2,090,338. Other Domestic and Foreign Patents 
‘Allow ed and Pending. 


American Screw Co., Providence, R. |. International Screw Co., Detroit, Mich. Pheoll Manufacturin: ae Co., Chicago, #1 j 
The Bristol Co., Waterbury, Conn. The Lamson & Sessions Co., Clevela nd, Ohio Russell, Burdsal! & Bolt & Nut e Port Chester, N.Y. | 
Central Screw Co., Chicago, Ill. The National Screw & Mfg. Co., Cleveland, Ohio Scovill Manufacturing Co., Waterbury, Conn. 
Chandler Products Corp., Cleveland, Ohio New England Screw Co., Keene, N. H. Shakeproof Lock Washer Co., Chicago, III. 

Continental Screw Ce., New Bedford, Mass. The Charles Parker Co., Meriden, Conn. The Southington Hardware re Ng: Co. Co., Southington, Conn. 

The Corbin Screw Corp., New Britain, Conn. Parker-Kalon Corp., New York, N. Y. Whitney Screw Corp., Nashua 


Kt Serow Co, Pawtucket, A. I. 
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Completely housed i 

the ball bearings in th 

motor offer important 56 

The single-joint, sealed ho 

excludes foreign materials and 

maintains proper alignment. An 

improved pressure-relief lubrication system facilitates 
getting fresh grease where it is needed and helps to ex- 
pel worn-out grease. 





WhenWe Cut 
THE ENDS OFF THE SL Os 


In the Tri-Clad motor, G.E. uses 
a SHORTER sleeve bearing 
for LONGER life 





ELECTRIC 


750-28-8058 





a can depend on a 


motor to take care of 
itself in time of trouble 
if it has a built-in Klixon ; 
Protector. If something goes wrong—and the motor is overworked to a 
point where it becomes too hot— the dependable Klixon Protector simply 
cuts the motor out of line, stopping operation and preventing serious dam- 
age or fires. 

Klixon Protectors are the surest and simplest protection you can find for 
motors. And they don’t affect in any way the peak operation of motors. 
Their additional cost, as an integral part of a motor, is negligible. They 
come with automatic or manual reset and can be built-in to all sizes of 
A. C. motors. 

Insist on Klixon Protectors when you next buy motors. All motor man- 
ufacturers can supply them. 





FOR ALL A. C. MOTORS 


Klixon Protectors come in sizes 
that will protect A. C. motors 
from flea-power up. Motors 
through 3 HP are protected di- 
rect. Larger motors are pro- 
tected through contactors. And 
protection is complete—fool- 
proof in every respect. They can 
be built into not only motors but 
transformers as_ well—usually 
without changing the equip- 
ment’s design and at very low 
‘ost. 

Write for complete information. 


SPENCER THERMOSTAT COMPANY e 109 FOREST STREET, ATTLEBORO, MASSACHUSETTS 
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Everywhere 


.. Hanks ie 
NATIONAL 


VULCANIZED 


FIBRE 


EEDRAIL, an overhead trolley system, 
provides industrial plants with a practical 
method of supplying electrical current to 
portable lights and devices anywhere in 
the plant. 

The Feedrail would not be possible with- 
out proper insulation for the copper rails. 
National Engineers developed a vulcanized 
fibre barrier to fit in the metal housing and 
protect the entire system electrically. Fibre 


is the ideal material for this application 


NATIONAL VULCANIZED FIBRE COMPANY 


FOUNDED 
WILMINGTON 





EE RLONAL renee 
FI B RE These NATIONAL Products have a Cost-Cutting Application in your 
field. We can make it e or yo product and ai 





. oa 
S . - 
, PP ada 
a7 


because it can be formed and bent in the 
desired shape and, it prevents any 
possibility of a short in the overhead system. 

National technical men are helping man- 
ufacturers every day to improve products 
or production methods. Often a very small 
application of National Vulcanized Fibre can 
save hundreds of dollars in maintenance 
costs or increase a product's saleability 
many-fold. Write us for further interesting 


information about this remarkable material. 


1873 
DELAWARE 


wanes 


2 2S it's the ig 


La 


Illustration—Courtesy Feedrail Corporation, N. Y. 
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EXCUSE IT, PLEASE 


but you should really know the many uses and advantages of the 


SHAWMUT TYPE B 
MOTOR OVERLOAD SWITCH 


for fractional horsepower motors. Positive overload protection 
for air conditioning apparatus, refrigerators, washing machines, 


THE CHASE-SHAWMUT COMPANY 
NEWBURYPORT, MASSACHUSETTS 


MAKERS OF ELECTRICAL PROTECTIVE EQUIPMENT SINCE 1893 





3 8 VP 


fans and blowers, pumps and 
compressors, floor polishers, 
oil burners, saws, stokers, 
small grinders, small printing 
presses, small conveyors, ma- 
chine tools and similar motor- 
driven equipment. 

A manually operated auxiliary 
circuit breaker with on and 
off switching. Maximum 
rating, single pole and double 
pole | h.p. 115-230 volts A.C. 


Easily installed, large wiring space, compact and sturdy con- 
struction, long electrical and mechanical life, no delicate or 
flimsy wound springs, all metal parts rust-resisting. 

Two types, open and enclosed; open type fits all standard 
boxes and cover plates. Novel and exclusive patented fea- 
tures, other patents pending. Ask your dealer or write for 


our Bulletin 406. 
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See this little sieve-like cyl- 
inder? Well, it’s a mighty 
important part of big railroad 
locomotives. And, we’re proud 
that our plant engineered a 
new, better, and more econom- 





ical way of making it—14,600 
holes and all! 


Lewyt saves this manufacturer the heavy 
expense of complicated dies by taking a sheet 
of 1/16” Monel Metal, rolling it into a tube 
and welding it. Specially developed tools form 
and pierce the holes at once. Result: jewel- 
like precision and weight 1, 5th of what it 
was formerly! 





ULES 








However, the beauty of this particular 
product engineering achievement is, that with 
the tools Lewyt made for the first job any 
diameter of cylinder required can be fabri- 
cated, completely eliminating different pat- 


terns for various sizes. 


With simple forms and inexpensive tooling 
used according to many exclusive, advanced 
techniques, Lewyt fabricates products without 
the heavy expense of complicated dies. Some 
notable companies today enjoy worthwhile 


production economies through products 


fabricated by Lewyt. 


LEWYT 








BROOKLYN, N.Y. 








ASSIGNED FOR THE EMERGENCY... 


a 





Textiles for uniforms, S) Paper Board WAA for Defense 
Housing, Ships pbk ©... carrying cargo, Rubber ‘oe and 





Petroleum belli) for mechanized equipment, Steel a 
i or oe (Ie 


rey ye 
for moathines. Tine Production =. al of these and a stream 


eto oer thing cll fr MONEL= Ay) 


for INCONEL =A = and for other INCO Nickel Alloys. 


Supplies of these strong, TES tough, corrosion-resistant 


ie a ee 
— SS are therefore diverted eet sy)y from normal 


= 1.5 tite 


peace-time channels. : = Obviously our first duty.) 
I<; 


oa 












is to supply the requirements created by The Emergency. 


THE INTERNATIONAL NICKEL COMPANY, INC., 67 WALL STREET, NEW YORK, N. Y. 


INCO NICKEL ALLOYS 


MONEL ¢ “K” MONEL « “S” MONEL * “R” MONEL - “KR” MONEL ¢ INCONEL © NICKEL © “Z” NICKEL 
Sheet... Strip... Rod...Tubing... Wire... Castings 
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o., Dayton, Ohio 


SUBJE Bsoline pump manv- 
« facturer wi s for a special motor 
capable of dri ps continuously. 


ACTION .. . Leland @@Gineers went to work... 
built that motor, a motor that not only ran con- 
tinuously but cooler, a motor with the same 
mounting dimensions as intermittent duty designs 
but with 125% more power. 


MORAL... A motor is the heart of any electrically 
driven defense product. With a special built Leland 
““heart'', your product, too, may be given unusual 


new performance . . . performance impossible to 
obtain with an off-the-shelf motor. Since Leland 
in ts, they would be pleased to 



















U. S. PAT. NOS. 
1,963,800 
1,782,387 
2,113,424 
2,113,425 
2,152,591 





New 
a 


pe.) HOLTITE 


‘ , ’ ’ , , ( 
Lock Wa ~— | 
a Cat Camel ‘ie Fastenings 
“LOCK WASHER ASSEMBLY SCREWS 


Faster Assembl y| Speed up production—save money! 
Fasier Hand lin g | Meet delivery schedules and reduce 
production costs by changing to 
HOLTITE “Lock Washer Assembly” 
screws — the modern method of fastening. Both lock washer 
and screw are pre-assembled ready for application — the lock 
washer cannot come off. Stop waste of lock washers and hand 
assembling time. Keep inventories automatically balanced. 
Reduce labor costs. Effect greatest locking efficiency. Test 
these cost-cutting fastening units in your assembly. You'll find 
definite savings plus tighter connections. Send for 
samples. Furnished with HOLTITE-Phillips 
Recessed heads and slotted heads. 


wececee tL OU TPT 
‘LOCK-TITE’ SCREWS 


Another HOLTITE fastening innovation —a 
screw and lock washer in ONE PIECE! As 
the lock washer is an integral part of the 
head, all lock washer assembling difficulties 
are automatically eliminated. This newest 
and efficient fastening device saves time, 
waste and money. “LOCK-TITE” screws 
are made to fit the specific needs of 








No Time Wasted putting 
lock washers on screw 























Sen bo ened ta Aetemetle user. Let us know yours. Send for samples. 
Hopper Feed Drivers 
ATU ag 
ey > 
es 
aes 
re aR — AS Patents 
Pending 
Prevents wasted lock- Self-balanced inventories Furnished with HOLTITE- 
washers—real savings — simple stock control Phillips or slotted heads 


CONTINENTAL SCREW CO 


New Bedford.Mass...Warehouses at Detroit & Chattanooga 








30 ELECTRICAL MANUFACTURING 





IF THIS TEST approximates your serv- 
ice conditions, you will then want 
to specify Durez 41 Black or Durez 
1601 Natural. Durez 41 shows ex- 
cellent resistance before tracking. 
Durez 1601 has still greater resist- 
ance but is available only in the 


natural color. 


FOR THIS CONDITION Durez 8685 
has a very high rating. After pro- 
longed testing, no evidence of 
tracking on the Durez plastic part 
could be found. 


TO MEET SERVICE CONDITIONS of this 
type, still another Durez molding 
compound had to be developed. 
Durez 11380 Black stands up in- 


definitely for such an application. 


e ADDITION to these tests, you doubtless have others of own laboratory. Please include a brief explanation of 
your own for special conditions. We would be glad to your requirements. Just write to... Durez Plastics & 
submit samples of molded Durez for such tests in your Chemicals, Inc., 169 Walck Rd., North Tonawanda, N. Y. 











W HICH OF THESE TEST METHODS corresponds to your 





service conditions when plastic parts specifications call for 






are resistance? Durez laboratory research combined with 






practical field applications reveals that several types of 






specially formulated plastics are required for the condi- 






tions set up in the tests shown here. No one material is 






completely satisfactory for all three. 












HIGH VOLTAGE 
TRANSFORMER 


VARIABLE 
IMPEDANCE 
*—-DUREZ 


WRG a.tsi el as. Le ne 


ASTM APPLICATION 495D-38T 















ASTM 495D-38T test will check a material for most arc-resistant 
applications. 


DRAG APPLICATION 


Where there is a combined spark and rubbing action, this simple 
drag test gives an excellent check. 


MAGNET 


eT 1: 


MAGNETO DISTRIBUTOR APPLICATION 


This test has proved suitable for selecting a plastic material for 
use in a magneto distributor application. 


DUREZ PLASTICS & CHEMICALS, INC. 


PLASTICS THAT FIT THE JOB 
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DO YOU MANUFACTURE 


| AIR CONDITIONERS 






FANS AND BLOWERS 
|] FARM MACHINERY ‘a 


}OoO OO 


| FIRE EQUIPMENT 7 
_] FOOD EQUIPMENT -) PUMPS 
__] GENERATORS | RADIATORS 
_ GEOPHYSICAL INSTRUMENTS 









On these and many 


HIS list of representative products on 

which Lord Bonded Rubber Mountings 
are standard equipment tells the story of 
their wide range of adaptability on both 
light and heavy equipment. 


The secret of Lord Mounting efficiency 
in isolating fatigue-producing vibration and 
noise, lies in the use of rubber stressed in 
shear. This principle makes possible an 
exceptionally soft suspension in the direc- 
tion of the vibratory thrusts and stability in 


of these products ? 


|} HOSPITAL EQUIPMENT 


PAINT SPRAYING EQUIPMENT 
PORTABLE ELECTRIC TOOLS 
_}) POWER TRANSMISSION EQUIPMENT 


C] RADIOS 
| AIRCRAFT ENGINES (|_| INDUSTRIAL TRACTORS |_| RAILROAD EQUIPMENT 
AIRCRAFT INSTRUMENTS |_| INSTRUMENT TABLES |_| RECORDING INSTRUMENTS 

_ AUTOMOTIVE EQUIPMENT |_| LAUNDRY MACHINERY |_| REFRIGERATING EQUIPMENT 
|_| BUS AND TRUCK ENGINES |_| MACHINE TOOLS |_| ROAD MACHINERY 
(_] BUSINESS MACHINES (_] MARINE ENGINES |) ROCK DRILLS 
(| BUSSES AND TRUCKS | MEDICAL EQUIPMENT (| SERVICE STATION EQUIPMENT 
(| CAMERAS |] MICROPHONES (| SEWING MACHINES 
|] CHEMICAL EQUIPMENT |] MOTION PICTURE EQUIPMENT |_| SHOE MACHINERY 
|| COMPRESSORS | MOTOR GENERATORS |) SOUND DEVICES 
(_] CRANES AND SHOVELS C) NAVAL EQUIPMENT (_) SWITCHBOARDS AND PANELS 
_] DENTAL EQUIPMENT OIL WELL EQUIPMENT |] TELEGRAPH INSTRUMENTS 
| ELECTRIC MOTORS OPTICAL GRINDERS _| TELEPHONE EQUIPMENT 
|] ELEVATORS AND DRIVES 


_J PRINTING PRESSES 


other mechanical products 
Lord Shear Type Mountings can increase 
the efficiency and lengthen operating 
life by isolating noise and vibration. 





_| TESTING MACHINERY 
TEXTILE MACHINERY 
THERMOSTATS 
TIMING DEVICES 
TROLLEY POLES 
WATER COOLERS 

L) WELDERS 


OOOU!L 








all other directions, with resultant compact- 
ness in design, which is evident in the 
illustrations below. The Plate Form Mount- 
ings are made for loads up to 300 pounds; 
Tube Form Mountings up to 1500 pounds. 


You will probably find a product listed 
above that at one time had a vibration control 
problem similar to yours. We invite you to 
make use of the extensive Lord experience 
gained in working with design engineers on 
these and many other applications. 


LORD MANUFACTURING COMPANY... ERIE, PA. 


245 E. OLIVE AVE., BURBANK, CAL. 280 MADISON AVE., NEW YORK 332 S. MICHIGAN AVE., CHICAGO 4937 LACLEDE AVE., ST. LOUIS 


11@] ie) seme 20k 10a 


SHEAR TYPE 


VIBRATION 


MOUNTINGS 





Wisma 


SHEAR 


Ve OC ee eae 
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NE of the greatest advantages in the use of 

Formex magnet wire is its high winding-space 
factor, which means space saved. For example, 
compare Formex wire with enamel single-cotton. 
In size No. 24 Awg (see curves), Formex wire has 
a winding-space factor of 64 per cent compared 
with 47 per cent for enamel single-cotton— 36 per 
cent higher! 


This suggests what can be accomplished with 
Formex magnet wire: First, by redesigning a ma- 
chine you can have a smaller, more compact unit 
where size is important; second, by keeping the 
same size unit you can increase all-round perform- 
ance through greater slot density, that is, a larger 
number of turns for a given space. 


Consider, too, other distinct advantages in the use 
of Formex magnet wire: You get more feet per 
pound; it resists many solvents; and it has high 
dielectric strength and great abrasion resistance. 


_/ WINDING 
SPACE FACTOR 


Heavy Formex wire com- 
pared with enamel single- 
cotton. Factors are based 
on square lay. 


For further information about Formex magnet 
wire, or for any other data on G-E insulated wire 
and cable, get in touch with the G-E office near 
you or write direct to General Electric Company, 
Schenectady, N. Y. 


GENERAL ELECTRIC 
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Fabricator: Plax Corporation, Hartford, Conn. 


Low-Loss “Bakelite”’ Polystyrene Plastics 
NOW AVAILABLE IN SHEETS, RODS, TUBES, AND FILAMENTS 


BAKELITE Polystyrene Plastics are now 
supplied in prefabricated forms, such 
as sheets, tubes, rods, and filaments. 
These new forms supplement the 
BAKELITE Polystyrene molding mate- 
rials and insulating films which have 
already established their usefulness in 
high frequency circuits and other ap- 
plications requiring superior electrical 
insulating properties. 

Rods are furnished in varying lengths 
up to 72 in. with diameters ranging 
from 0.020 in. to 4% in. Sheets are 
supplied in thicknesses from 0.003 ia. 
to 2% in., in varying widths and lengths. 
Tubes are made to special order with 
lengths and wall thicknesses furnished 
to specifications. The filaments, or 
fibers, are sold by the spool in 1000-ft. 
to 5000-ft. lengths with diameters 
ranging from 0.020 in. to *s2 in. 


Like BAKELITE Polystyrene molded 


plastics, these new forms are dimen- 
sionally stable and exceptionally mois- 
ture-resistant. Their electrical properties 
remain constant over a wide frequency 
range. Because of these characteristics, 
BAKELITE Polystyrene Plastics, in their 
various forms, are especially suited for 
insulation on all types of communica- 
tion equipment. 

Enlist the services of our Engineering 
Advisory Staff to determine how BAKELIT! 
Plastics may improve your electrical appli- 
ances and devices. Write Dept. 8. 

BAKELITE CORPORATION 
Unit of Union Carbide and Carbon Corporation 
Tis 


30 EAST 42ND STREET, NEW YORK 


BAKELITE 


TRACE MARKS 


The word “Bokelite” ond the be Symbol ore registered trade-marks 
identifying products ( Cyd) ) of Bakelite Corporation 


PLASTICS HEADQUARTERS 


Consider these advantages of 
“Bakelite” Polystyrene Plastics 


HEAT DISTORTION 
ASTM 170°F. 


WATER ABSORPTION 


(24 hr. immersion) 
0.0002% 


VOLUME RESISTIVITY 
10'7—10%ohm-cm. 


DIELECTRIC STRENGTH 


(short time) 
0.005 in. thick = 3,500 volts/mil 
0.015 in. thick = 2,200 volts, mil 
0.125 in. thick = 500-700 volts /mil 


DIELECTRIC CONSTANT 
at 60 cycles = 2.5—2.6 
at 10° cycles = 2.5—2.6 
at 10° cycles = 2.5—2.6 
POWER FACTOR 
60 cycles = 0.0001—0.0002 
10% cycles = 0.0001— 0.0002 
10° cycles = 0.0001—0.0004 
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ROEBLING. 


“Bridges a Century with Wire” 






100 years ago John A. Roebling founded the company which still bears his name. 
» » Today, after a century of service, the name Roebling is still synonymous with 
leadership in wire manufacture, improvement and application. 

» » Incelebrating its 100th Anniversary, Roebling looks forward to the opportunity 


of serving industry in even greater measure than ever before. 





JOHN A. ROEBLING'S SONS COMPANY. 


TDODEATOAI arews‘ teoecv 





@ Were it possible for Richardson to 
know all the uses of INSUROK plastics, 
it is likely the list would amaze even us. 
But this much is certain: INSUROK 
yields to no other product in quality. 
Wherever Richardson precision plastics 
are used there will always be found 


unsurpassed performance. 


PRECISION LLecR 


The RICHARDSON COMPANY 


MELROSE PARK, ILL FOUNDED 1858 LOCKLAND. OHIO 
NEW BRUNSWICK. N. J. INDIANAPOLIS, IND 
DETROIT OFFICE: 4-252 G. M. BUILDING 
NEW YORK OFFICE: 75 WEST STREET 


ELECTRICAL MANUFACTURING 























THAT OTHERS ACAY PRODUCE 


Four motors opened brazen throats, four “props” screamed into 
the morning breeze. The “world’s largest bomber’ lifted her tons of 
men and metal and bulleted over the cheers of thousands who stood 


watching their handiwork. They had built her. 


Who had built her? She had been built, tried and tested, designed 
and re-designed—on paper—long before the first mechanic touched her. 
Pencils and Paper, Slide Rules, T-Squares, Angles and Curves, these were 
the tools that built her. Engineers, designers and draftsmen—these were 
the men that created her, planned her, made her “building”’ possible. 


F To these men, the creators of Industry, whose minds and pencils 

: hold the key to “Building’’, Frederick Post brings a broad choice of 
products refined through research and specifically adapted to the 
quickened tempo of today’s designing engineer. 

These new Post products—each supplying an unlimited service to 
the men who plan that others may produce — are worth your serious 
investigation. By ’phone in more than 50 cities— by mail to The 
Frederick Post Co., Box 803, Chicago. Send for Bulletin 1000. 
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The data below represents average rather than optimum values obtained on standard test pieces 
size, shape, and method of manufacture of the article in question and the uses to which put 






















OF THE AMERICAN LAVA CORPORATION 


TEST 





PROPERTIES OF CERAMIC INSULATING MATERIALS 


While these data are typical, it 1s well to remember that they may vary slightly depending upon 
Values omitted in the table are of no importance considering the technical use of the material 



























































|ALSIMAG/ALS:MAG/ALSIMAG ALSIMAG | ALSIMaG | ALSIMAG |ALSIMAG |ALSIMAG JALSIMAG |ALSIMAG/__ LAVA | Lava Lava 
ITEM UNIT METHOD | 35 196 197 211 72 | 202 203 222 | 190 192 GRADE “I"" GRADE “M™ Grace 
| ; | : pena Magnesium-aluminum-silicates, | Al yt dioxide materials, Sie 
TYPE OF ae = i Dense steat prfhecowr npn eaetae 9 chiefly of consistion Chiellg OF carmarien I icake “epee Magnesium ' minha Natural fired stone on ve 
| ‘ : tal isist h | Silicat til tals. magnes| | : _ 
eaaerereee aren? (2Mg0-2A1,0, 5Si0,) ai. ..6hU6Ll ae ee roy 
- T ~ ~% : zo= ~ -=c ' ceo anne i c¢ | z x ec a 
33 ve 62s =. EBS 35“ eat a | sz s : s 3 st 
oa =e 1 =. “Se gs _5 3 ae 2si0.)} 23 5 g 33 £3 
STM. | F, 38 eis 2§ sk «6 audee | r;. = 2 - 2 
METHOD | 3% = ee 27 sss. |§2°&s | ; sf | 8 3 £ $< : 
et 28 of jas | tt. ice. lee | ig | § E a: fe | 
PREDOMINANT UNLESS nes B83 Sz $s SEEy [Bites | cf i 2 y ‘d be a§ & 8 
CHARACTERISTICS OTHER 33 2s? == ee 255 tusts | 3 es 2. 3 = os ga 35 
WISE =§ ses =< se £2Ss £gses ea a | es < : 3 © 2 
Ses Sas = ¢t « eerce zo &Y “co re } = 2 =s2 ax + 
SPECI- 23s ss_ | $22- Zs = 2 Ss 2 “3 sz CULttCSB 2. Bey $8e of 
FIED *E2 s_3 =fS | Es Sees | Seer | = s3 | “3 Eg *38 E+. : 
BSE 235 Seee Ese ziv> seuz> | & ee | gf 45 Bis ~3t 233 
Szs Sts rots wZs Sa&5 sacar i = | «Ss xs x3 Sse 26 cq 
Specific Gravity _ —_—_—— 2.6 27 2.6 27 2.1 21 } 2.1 | 2.0 40 40 28 28 23 
4 —— aah + $+ —_ + - + ~+ + * + _ -—-- _——-—_— eee 
Density ibs./in.3 ea gcbeaee a 094 098 094 _ 098 _ 07% | 0% | 0% | 072 144 144 102 102 08s 
Volume in.3/Ib . 1065 | 10.26 10.65 10.26 13.20 13.20 13.20 13.85 6.93 693 | 976 9.76 1s 
Water Absorption % D1l6-39 | .08-.00 | .05-.00 1.0-.00 08-.00 8.0-5.0 5.0-10 | 15.0-10.0 | 18.0-14.0} .05-.00 00 15 10 25 
+ —_— _ 4 - + - —- + —__—_4___ —_—+____—_ - oo — a ——_—___1____ + 
Chemical Resistance a | At room temperature resistant to all alkalies and acids (excepting hydrofluoric acid). For special problems consult American Lava Corporation 
Color 3 aa | White*1 ] Cream White*2 White Yellow-Tan \Grey-Brown*3 White on Light Brown | Tan } Tan | Light Brown Brown en Pint 
C 24-35 | 1450 | 1440 1445 1400 1410 1430 | 1650 | 1625 1650 | 1650 1465 1475 160 
Softening Temperature F : | 2642 | 2624 2 633 2552 2570 2 606 | 3002 | 2957 | 3002 3002 | 2669 2 687 2912 
| ae 4 t } } pe pois pane piecceca aes ee =e 
Resistance to Heat c | 1000 | 1000 1000 1000 1250 1250 | 1350 1300 1000 1000 1200 1 200 110 
(Safe limit for F - 1832 1832 1 832 1 832 2 282 2 282 2 462 2372 1832 1832 2192 2192 202 
constant temp.) | 
Mohs’ Scale | | | 
Hardness Talc=1 = 75 i 75 75 7.5 7 7 | 6 6 8 8 6 6 ° 
Diamond = 10 | | 
tSaeer | 
Coefficient | 20-100 c ‘ —__— | 610+ | 6.3x10-6 | 7.7x10-6 | 7.3x10-6 | 1.5x10-¢ 1.3x10-8 3.5x10-6 | 8.0x10-6 | 7.1x10-¢ | 7.3x10-6 8.3x10-6 8.9x10-4 2) 
of Thermal )20-600° C per °C. —— | 87xl0-+ | 7.8x10-6 | 10.4x10-6/ 9.2x10-% | 2.5x10-+ 2.8x10-6 4.9106 | 98x10-6 | 86x106 (87x106 | 105x106 | 104x106 | 341M 
Expansion | i i 
Tensile Strength Ibs./in.2 D1l6-39 | 8 500 - 10 000 e 8 500 | 7 500 | 1500 § 3 500 
Compressive Strength | ths/inz D116-39 | 75000 85000 | 75000 | 65000 | 30000 | 40000— 
Moduius of Rupture 7 tbs./in2 D116-39 20000 | 22000 | 20000 | 18000 4000 8 000 
h 
Resistance to Impact ft peg D256-38 
Thermal Conductivity cal./sec./cm. | a Se 
(Approx. values) per °C i 
Dielectric Strength és j 4 | 1 1 <i 
(step 60 cycles) Test discs Va” thick Volts/mil. ae mrad ~~ gis on ie sand te 2. oe 4 _| a | -— = 00 1 _ om < 100 i * o i 
25°C 77°F > 1014 > 1014 > 1014 > 1014 > 1014 > 1014 > 1012 > 1014 > 1012 > 1012 > 1014 > 1014 >We 
- + —+ ~--+— a —+> — —— ——-- —— - $i H  - —— 
100°C 212°F _— } 2.11012 | 1x1013 | 8.1x1015 | >1014 | 4.0x1013 6.1x1012 1.2x1011 > 1014 | 9.8x10' | 9.8x101" { 3.20 
Vol — + - cs ——— ae ee ———+ + eet 
aie 300°C 572°F per 6.0x107 | 18x10 | 2.5x1019 | 1.0x10!2 | 4.8x109 8.2x108 7.8x107 1.8x1011 1.0x109 | 1.0x109 1.4x1010 «| 5.7x1010 «| 32M 
mais ae — —— aes = aa aga one i aaaeieionetes ? AE et - : 
at Various 500°C 932°F —— 3 2x105 | 9.0x106 | 88x107 | 3.5x1010 | 2.0x107 48x106 | 7.3x105 | 95x108 | 1.7x106 | 1.7x106 1.7107 2.6x108 1 
r + + —_ —+— + — ie ——= —— SUED SEER OREEEEEEEED SEE Gai . 
Temperatures 100: ¢ 1202" F | 23x10¢ | 5.0x105 | 4.2x106 | 48x108 | 15x106 | 3.2x105 | 5.3x10s | 41xl07 | 25xl04 | 25x104 1.5x106 13x107 | Lu 
i— + + _ —+ + - — —_——4+——- ———— +—— - - - 
900° C 1652° F 104 7.0x10% | 68x105 | 2.5x107 2.2x105 7.0x104 1.0x104 5.0x106 <ixlo | <1x104 2.6x105 1.8x106 2.00 
siesta C. <<ciitiaastintes a 640 840 > 1000 720 600 480 > 1000 520 520 740 | >1000 BS 
- 
heen °F | 824 1184 1544 > 1832 1 328 1112 296 | +1832 968 1364 | +1632 ee 
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CMICALON -« C1 


Between 20-80° C. —_—_ 


Can also be obtained in brown (AISiNag 207) and in grey (AISiMag 206) 
Can also be obtained in brown (AISiMag 210) and in grey (AISiMag 209). 
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Dielectric | ee 
Constant | 1090 K. C p1se.39T 
L 10M. C ‘ 
60 Cycle ane 
Power 1 — U.S. Navy Spec 
Factor ‘1000 K.C Jo RE 13A-317-F 
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Factor +1000 K. C. % 71-229-D 


Trede Mark Reg. U.S. Pet. Off. 





| 
+ 1.6x10-4 | + 1.4x10-4 | + 1.6x10-4} 





| 
+1.2x10-4 | 























*3 
4 











Can also be obtained in white-grey (AlSiMag 178). 
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IT MAY NOT BE A SLLUWIMAN 


Chromel, as heating element wire, is a quiet 
performer—often unseen—but steadfast in reli- 
ability through its years of service. Chromel does 
“have the stuff,”’ for the device maker who uses 


it, and for safeguarding the heating load of the 
power company... Chromel is scarce, now, in 
available quantity; but higher than ever in ex- 
cellent quality. 


POURS DU Cn eee 
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Application Data on 
CAPACITOR-START MOTORS 








Number Nine of a series 
on “How to Select a Small 
Motor for your Machine” 


Capacitor motors are of two types. 
Capacitor-start-and-run motors have 
two running windings with a condenser 
permanently connected in series with 
one winding. The current in this wind- 
ing is always out of phase with the main 
winding and thus creates a two-phase 
rotating magnetic field. In the capaci- 
tor-start type, this second winding with 
its condenser is utilized only during the 
starting period and is automatically dis- 
connected when the motor approaches 
normal running speed. The capacitor- 
start type is used for single phase appli- 
cations where frequent starting and low 
starting currents are necessary, such as 


on electric refrigerators. 


PRINCIPLE OF OPERATION 


SWITCH 


‘a 


CONDENSER 


A single-phase motor is not self- 
starting unless a rotating magnetic 
field is produced in the stator frame. 
This may be achieved by using two 
windings with a capacitor in one 
circuit to throw the current in the 
starting winding out of phase with 
the main winding sufficiently to cre- 
ate a revolving magnetic field. At 
nearly full speed the starting wind- 
ing is automatically disconnected 
by a centrifugal switch. 








Bodine Type NCS Capacitor-Start motor with 
capacitor mounted on top. 


Characteristics 

The capacitor-start motor is a con- 
stant speed single-phase motor. It utilizes 
a standard squirrel-cage rotor and has a 
centrifugal starting switch which dis- 
connects the capacitor and starting wind- 
ing from the circuit as normal running 
speed is approached. Since the capacitor 
is in the circuit only momentarily, high 
capacity electrolytic condensers, which 
are compact and inexpensive, may be 
used. The capacitor may be mounted on 
the motor as in the illustration, or at 
some distance from it. This latter ar- 


rangement is particularly desirable if 


space is limited. 










Bodine makes 
capacitor and 
capacitor-start 
motors 


Bodine Capacitor-Start Motors can be supplied with SPEED REDUCERS 
BODINE ELECTRIC COMPANY e 2256 W. OHIO ST., CHICAGO 
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Limitations 


In operation, the capacitor-start 
motor is a single winding motor and may 
not be quite as smooth running as the 
capacitor-start-and-run type with two 
windings. It also is non-reversible and is 
slightly higher in cost than the ordinary 
split-phase motor. 


Advantages 

The principal advantages are: 
1. High starting torque. Use of a high 
capacity condenser gives a considerable 
phase difference which results in high 
starting torque. 


2. Low starting current. Large phase 
difference gives bigger torque without 
large current. 


3. Capacitor may be mounted at 
some distance from motor, if neces- 
sary to save room. 


THE BODINE LINE INCLUDES 
THE MOTOR FOR YOUR MACHINE 


The Bodine line is complete, including 
more sizes and types of standard 
fractional-horsepower motors than are 
offered by any other manufacturer. In 
addition to capacitor motors, Bodine 
makes split-phase, shaded pole, syn- 
chronous and polyphase induction a-c 
motors; shunt and compound d-c 
motors; and series universal motors. 
These are available with or without 
speed reducers, governors, and other 
special features. Precision manufac- 
ture of these motors makes them re- 
liable, smooth-running, quiet, and 
efficient. 


Ratings ¢ 1/2000 to 1/6 hp 


ODINE 


UU ha 


MOTORS 
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On the cover: Specially-designed to mill tapered sections 
of wing spars from straight, extruded pieces of aluminum 
alloys, the machine (of which the control center is shown) 
offers a horizontal-spindle, milling head with vertical 
movement in a housing which in turn feeds horizontally 
along a combination bed and work table. Discernible, in 
clockwise order, are: Ammeter, drive and feed motor 


e e , ; 
tH bt), < rheostats, feed selector lever and feed or traverse engage- 
- ment, hydraulic control lever, micrometer adjustment 































‘ cam follower, vertical hand adjustment head, cutting 

: head; cam follower, cam, 15 hp. de. drive motor cap 
e ¥ and, in the center, push button feed and drive controls 
Lon - for start, stop and reverse. 
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October. The Seventh Annual ELEC- ations, minimize 


scrap and conserve 
C. Bassett, Vice-President TRICAL MANUFACTURING October materials. 
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cussions of what is new and significant What To Know About Gear-Motors. 
in the progressive engineering-design de- One of the most useful forms of power 
CHICAGO velopment of various complete, electrically- supply for specification within the com- 
atte ses wanted energized products. Also, announcement plete product, the gear-motor is not 
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1250 Sixth Ave. 


The defense program calls for speed and more speed in 
production. Labor must be conserved. Material waste 
and time loss must be avoided. 


Stokes Automatic Molding Machines (patented) fully 
meet the requirements of this program. 


® Automatic Molding enables you to get into produc- 
tion, quickly. Molds with few cavities, quickly made, 
produce parts as required to maintain needed output. 


Molding labor is saved. Machines are completely 
automatic. 


Tool-makers’ time is saved. Automatic molds are 


completed and ready for use weeks ahead of big 
multiple-cavity molds ... and tool steel is saved. 


Molding time is saved. Cycles are reduced 50% or 


more in many cases. Output per cavity is propor- 
tionately increased. 


LIJty 


Re ENS 


id Material is saved. 8% to 10% or more. Every 
charge of powder is accurately metered. 


® Finishing and Assembly Labor are saved. Moldings 
are uniform, accurate, with thin flash. 


In Automatic Molding production is high, 10,000 or 
more parts per week from a single-cavity, because 
every split-second of time is saved and operation is 
continuous, 24 hours a day and 7 days a week. 


Moldings are made only as required. Therefore, in- 
ventories are small and, when necessary, parts can be 
redesigned and put into production quickly, at mini- 
mum cost, and without inventory loss. 


If you need plastics parts for defense Automatic Mold- 
ing should help. Want more information? 


F. J. STOKES MACHINE COMPANY 
5996 Tabor Road Olney P. O. Philadelphia, Pa. 


Representatives in New York, Chicago, Cincinnati, St. Louis, 
Cleveland, Detroit 


Pacific Coast Representative: L. H. Butcher Company, Inc. 
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Faster, and yet faster, runs this nation’s vast production machine 
on behalf of War and daily the margins upon which peace-time 
goods may continue to be produced are narrowed. From every 
direction come the constrictive forces. Materials. Production 
facilities. Decree-restricted output. Price ceilings. Installment 
curbs. Credit curtailment. Tax barriers. 


One man’s guess is quite as good as that of another in regard 
to where it will all end (or when, or how) but there can be no 
mistake about the degree, or comprehensive character, of the 
pressures to which ‘“‘normal’’ activities are being subjected. 
Industry has no illusions on that score yet, so far as its own 
survival is concerned, every action becomes no more than an 
as-orderly-retreat-as-possible without the least effort being made 
to protect fundamental interests in an aggressive manner. In- 
dustry fears to be misunderstood and thus gain the epithets of 
‘unpatriotic’, ‘‘dollars-before-defense’’, ‘“‘butter-before-guns’’ or 
whatever else the smearers might think up. Well, there will have 
to come a halt somewhere short of extinction. 





3s : Why not borrow a little lesson from the War Lords? They 
know that even the best defense seldom does more than delay an 
or action and that once in a bad situation there is nothing to do 


except gain the initiative. We venture a little prediction that 
industrial America will fairly soon be aggressively fighting its way 
out of the latest strangle-holds that have been placed upon it; if 


in- 

ae it is to survive, in recognizable form, when the emergency is over. 
- Back in 1918 a military war was won — and the related peace 
m lost — by the Allies. Is Industrial America to provide the sinews 


for military victory this time; only to fail to survive the effort of 
doing so? We think not. 


Let us make every necessary sacrifice and effort for adequate 
defense. Let us win a war of military forces, if we are to be in it. 
But let us not lose the future while we are doing either, or both, 
of those things. 
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When Specifying 


smaller relays. This is in some respects quite com- 
mendable but sometimes results in dissatisfaction to the 
user and unfair criticism of the supplier. It is frequently 
found that these tiny, midget relays are not fully suited 
to many control applications regardless of their contact 
ratings. As a matter of record the reliable manufac- 
turer will make three separate and distinct life tests on 
a relay before approving the design. These comprise: 

Mechanical life of all parts. 

Overload tests. 

Life tests on contacts after determining a safe rating 
based on overload tests. 

Keeping these things in mind it is well to remember 
that the ratings of relays, as such, are almost invariably 
: a given for unity power factor, non-inductive loads. This 
BY R. VRADENBURGH may seem misleading but, as a matter of fact, it is the 

ENGINEERING DEPT. only logical method of rating contacts. The reason 
being that a common set of conditions must be estab- 
lished for purposes of comparison. It follows from the 







































WARD-LEONARD ELECTRIC CO. 





 spacni of the importance of speed in each 





successive, product development assignment the = 
engineer-designer often finds it difficult today Faced with a bewildering diversity of 
to spend as much time as he would like on the selection relay sizes, types, forms and sources, 
of relays. Thus, he must look to the relay supplier not what should the hard-preseed engi- 
only for dependable, conservatively rated equipment but incest die, tie mae aia 
| for engineering suggestions and advice about it, too. eal b all tin, y 
To aid in the selection of that relaying equipment - tam ¢ — 7 est suite or integra- 
| best suited to the job to be performed, there should first tion within his product? We asked 
of all be a better understanding and a clearer definition Mr. Vradenburgh to answer that one; 
of the method employed in rating relay contacts. Briefly, 
certain test requirements of a widely used set of stand- 
ards on electrical equipment specify that a magnetic = 
switch shall make and break certain values of overload foregoing that when relays are used on inductive loads 
current a prescribed number of times. it becomes necessary to reduce the name plate ratings. 
However, relay ratings should represent more than This observation and many others become apparent from 
this alone because in most cases a relay may be amply the discussion of contact ratings and should prove helpful. 
rated for overload conditions and yet not give satisfac- There are many and confusing relay type designa- 
tory service in the performance of the duty for which it tions, but in the main the three cardinal groups are: 
has been selected. . Industrial control types. 
For example, there is a definite trend on the part of 
the user, and consequently by the manufacturer, toward 
TYPICAL RELAYS FOR INTEGRATION Wi 
D 
= 


i, 


ff 
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Relays se 


Modified telephone 
types (as distinguished from 
the actual telephone relays). 

Radio relays. 

In passing let us point out 
that we are not concerned 
here with the actual telephone 
relay, the induction type 
protective relay nor many of 
the specialized relays ‘for 
light control, oil burner control, etc. The groupings 
shown each include their own series of subdivisions such 
* midget, intermediate, heavy duty, time 
delay, and others. The selection of any particular relay 
in a group should be governed by the application. The 
accompanying tabulation will serve as a guide. 

It is realized that some confusion is apt to develop 


as sensitive, 


because of the unfamiliar classification of relay groups. 
Therefore, let us in a general way differentiate. 





out of his own and the accumulated 
experience of one of the largest-estab- 
lished of electrical parts manufactur- 
ers. Here are the impartial results of 
his well-planned orientation of the 
subject; it should save time and im- 
prove overall results for the specifier. 


The modified telephone relay is probably the 
simplest to recognize, having parallel contact fingers inter- 
leaved with insulating material at the support end. In 
its simplest form the armature, or actuating member, 
applies a force to one flexible finger of each pair causing 


* See also “Super-Sensitive Relays For Precision Performance,” 
Evectrica, MANUFACTURING, July 1941. 


PION WITHIN PRODUCT DESIGNS 
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\- Reversing relay in 
‘\ which heavy duty 
industrial control relays 
are used in conjunction 
with a mechanical inter- 
lock bar. B—Heavy 
duty industrial control 
relay with magnetic 
blow-out for de., motor 
control CG — Midget 
type magnetic relay 
having double-pole, 
double-throw contacts 
At the right, conven- 
tional type of radio 
relay for aircraft appli- 
cations. D—Alarm cir- 
cuit or load regulating 
relay operated from the 
secondary of a conven- 
tional instrument cur 
rent transformer. E 
Typical industrial con- 
trol de., sensitive relay 
requiring from 10 to 14 
milliwatts coil power 
F This latched-in 
relay with electrical re- 
lease magnet illustrates 
the flexibility of heavy 
duty industrial control 
relay design. G—One 
of the smaller fractional 
horsepower industrial 
control relays. It carries 
a 20 amp., *4 hp. rating 
at 115 volts 60 cycles. 
H—An interesting ad- 
aptation of the heavy 
duty industriel control 
relay to radio work as 
an antenna transfer 
switch insulated with 
ceramic materials and 
clear plastics. I—Typ- 
ical motor driven time 
delay relay for ac., only. 
This shows clearly the 
small clock motor and 
magnetically operated 
brake referred to in the 
text. J—Single pole 
double break heavy 
duty industrial control 
relay. K — Industrial 
control relay having 
isolated normally open 
and normally closed 
contacts. For aute- 
matic transfer under no 
voltage conditions and 
general miscellaneous 
control applications. L 
—Typical three wire 
instrument control re- 
lay showing current 
limiting resistors in 
series with the coil 
M—One of the single 
pole midget relay types 
having double break 
contacts and a resistor 
in series with the coil 
for adjustment of pick- 
up operation. 
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it to take up a position whereby it touches the adjacent 
finger through which the circuit is completed. Many 
ingenious contact arrangements can be produced in a 
small space by this procedure. Similar construction is 
employed in the actual telephone relay with which we 
are all familiar. It was devised probably because of its 
light construction, speed of operation, compactness, flexi- 
bility, and, not the least important, because this type of 
contact when properly proportioned is less susceptible to 
contact chatter or bounce. 

The radio relay distinctly reflects in most cases the 
influence of modern radio manufacturing principles. 
Generally, it has a metal base and usually is low or 
squat in appearance. The reason being that it is often 
mounted on the underside of a radio or instrument 
chassis where height is at a premium. Its conventional 


BASIC RELAY TYPES AND 


Group Application 
. Machine tool control. 
. Steel mill control. 
. Elevator control. 
. Transmitter primary control. 
. Pump control. 
. Small motor control. 
. Field protective relays. 
. Field vibrating relays. 
. Printing press control. 
. Oil burner control. 
. Shipboard general purpose. 
. Spotweld timer control. 





Industrial | 
Control 
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solenoids, contactors, etc. 


14. Dynamic brake relays. 
| 15. Miscellaneous protective relays. 
1. Vending machines. 
| 2. Pin-ball games. 
3. Food and drink dispensers. 
Telephone | 4. Amateur radio control. 
5. Experimental set-ups. 
6. Inexpensive novelty work including advertising 
devices, etc. 
1. Antenna transfer. 
2. Band switching. 
3. Antenna grounding. 
1. Break-in. 
5. Keying. 
6. Safety. 
7. Overload. 
Radio 8. Underload. 
1. Miscellaneous transmitter control (aircraft). 
2. Miscellaneous receiver control (aircraft). 
3. Miscellaneous aircraft control. 
1. Amateur radio. 
» 


. Inductive loads such as small transformers, 


3. Miscellaneous light duty controls. 
. Automobile radio. 1. Automobile accessory controls. 





design constitutes a pair or more of contacts mounted 
on either side of a magnetically actuated armature. 
Each pair of contacts is usually made up of one flexible 
contact arm and one stationary contact arm. In general, 
the radio relay is very closely designed to keep down 
weight and size providing just marginal “‘creepage’’ and 
“through air’ distances. 

Innovations in this type of construction are made up 
with good radio frequency insulating materials for ap- 
plications that require it. In this group are included 
metal base relays for other applications primarily 
designed for low voltage and direct current such as auto- 
mobile accessories including the familiar battery cutout 
relay, charge regulators, horn relays, etc.; all being in- 
expensive types used primarily on non-vital equipment. 

The vibration-resistant relay for aircraft is also in- 


THEIR APPLICATIONS 


Rema rks 7 


On all applications wherein vibration, shock, etc., is 
encountered, the location of the relay should be care- 
| fully considered in order to minimize the effect of such 
conditions. 


| In most cases, except for light duty service and load 
conditions, relays should be used only as pilot devices 
for heavier contactors. 


The above applies to all relays but is mentioned in 
this grouping because in industrial control applications 
the relay finds its most diversified and hardest usage. 


This is a relatively inexpensive and flexible type of 
construction. It is ideally suited for the applications 
noted. 


All radio frequency insulation including refractory 
materials, molded plastics, phenolics, etc. 


On all vital applications these relays should be of the 
vibration resistant type. 
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YROUPED and variously inter- 
related relays in multiple give 
added performance values. A 
Heavy duty relays of the dce., 
voltage-sensitive type and double- 
break load type mounted on a 
common panel. The load relay 
employs two series blowouts and 
breaks 30 amp. de. B—Counter- 
E.M.F. dc., motor starter using 
modified heavy duty relays with 
magnetic blowouts. The couater- 
E.M.F. switch is equipped with 
impregnated carbon arcing tips 
C—Moter starter control cabinet, for ac. with motcr-operated 
timing relays. D—Moter control dc., showing dashpot time 
limit starter, vibrating field relay and miscellaneous relays and 
contactors. E—A time delay assembly employing both heating 
and cooling cycles of a bi-metallic thermostat to produce the 
total delay. F—A novel relay application is illustrated in 
this motor controller employing a resonant circuit to produce 
an effect of sensitivity in a comparatively non-sensitive relay. 
Energy is supplied the control circuit from a permanent magnet 
magneto driven by the motor being controlled. This means 
is employed to switch connections on large multi-speed in- 
duction motors and effectively eliminates all possibility of the 
development of harmful counter torque which exists when 
these motors are switched directly from high to low speed 
G—A constant voltage transformer assembly showing heavy 
duty motor control relays. H—A special electronic generator 
voltage regulator and motor field current regulator provides 
speed control for a 2000 hp. motor. Time delay relays control 
the application lof anode voltage while other heavy duty 
industrial control relays are used in remote control and exciter 
protective circuits. 


cluded in this group and looks just like those already 
described except that some attempt has been made to pro- 
vide for resistance to vibration. It may have resilient 
stationary contacts, a more or less balanced armature, 
and usually has a fairly tight armature hinge. 

In all these types it will be noted that the same 
scheme is followed through; namely, metal base, squat 
appearance, and light compact construction. 

The final group, industrial control types, is not 
so easily defined. They are for the most part larger 
and more sturdy, rating for rating, than any of the other 
types. There is usually no attempt to keep the height 
down as in the case of the radio relay, the reason being 
that it is usually mounted on vertical panels where dis- 
tance from the panel is relatively unimportant. Some 
attempt, however, is made to save on width primarily, 
and on height to a lesser degree. This is done to con- 
serve panel space which is good economy. The contact 
design on these relays is seldom of the flexible spring 
finger type but instead is patterned after the conventional 
clapper type contactor principle employing a solid finger 
backed by a compression spring. This construction 
withstands arc temperatures and rougher usage, in gen- 
eral, better than a flexible finger which has a tendency 
under severe service conditions to lose its temper due to 
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normal heating at the contact points. Also, it is not 
readily thrown out of adjustment by handling encoun- 
tered during installation, maintenance, etc. It is cus- 
tomary practice to provide greater “‘creepage’” and 
‘through air” distances on the industrial control relay 
than on the two preceding groups. These points are not 
trivial details but are part of the general plan to provide 
relay controls in keeping with other industrial control 
equipment. It would be poor economy to apply small 
and compromised relaying equipment to pilot expensive 
contactors which in turn control, in many cases, vital 
and costly machines. 


PECIFIC applications, in industrial control, may re- 
quire special relay designs. In many cases the 
design constitutes only a minor change from standard. 


(Continued on p. 86) 


Circuits for three-wire control relay. 





















‘UB-ASSEMBLIES pass from their in- 
\ dividual points of fabrication and test to 
the main production line. A—Where final 
inspection of the solenoid drum assembly is 
made and tests run. B—Relay boxes undergo 
their final test and inspection at the end of 
the line on which they are assembled. C 

Here a control panel, at right, is shown under- 
going its final test, being connected, for this 
purpose, to a solenoid drum (at center) below 
which is a coin separator also used in the test. 


Volume Production 


EW, indeed, are those complete, electrically-ener- 

gized products to contain so wide a variety of 

functioning components as does the automatic coin- To turn off 150 complete units a day 
operated phonograph, the Symphonola, as produced in of a high grade, coin-operated phono- 
several different models by the J. P. Seeburg Corp. graph whose electrical components 
Among many other elements, these complex — include 2 motors, 9 transformers, 13 
contain two motors, numerous lights with many supple- tubes, 20 solenoids, 35 light bulbs, 29 
mentary parts; a complete radio installation with dynamic ; ‘ 

tg conductor cable, chassis, housings, 

speaker, containing, among other parts nine transformers, 
13 tubes, numerous resistances and condensers; many 
relays and solenoid-operated devices, complex selector ~~ 


devices and controls, several switches and numerous types 
of electric wire, including cables with as many as 29 con- 
ductors, not to mention various wiring devices. 
Production of the 1941 “Model 9800,” rolls along 
at the rate of 150 per day. Most of the electrical equip- 
ment and many of the mechanical elements, as well as 
the cabinet, which is largely wood, are purchased from 
outside suppliers, but all the major elements and several 
minor ones are assembled in the Seeburg plant. As will 
shortly appear, many of the sub-assemblies are quite com- 
plex and require large departments with conveyors and 
other equipment to put them together, test them and 


LIGHT SWITCH 


finally combine them into a single assembly which must 
function dependably, often in remote locations where 
servicing may not be of the best. Only by well organ- 
ized assembly and exacting tests can so complex a whole 
be produced with required economy and with assurance 
of dependable and satisfactory service. 

In service, the Symphonola is expected first to attract 
the attention of prospective customers through its lighting 
system, to accept or reject the coin or coins proffered, to 
provide a means of selecting the record or records selected 
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a multi-com- 
ponent design the 
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requires carefully- 
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practices to  co- 
relate its various 
circuits (B) and 

parts. 
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etc., etc., is no mean accomplishment. 
Yet in the production of the several 
models of the J. P. Seeburg Symphon- 
ola this is done at a high level of 
accomplishment. A _ glimpse at the 
how and why of organized production. 


and, finally, to play the records, of which there are, in 
all, twenty, in the model here described. Once the selec- 
tion and control devices have been started, the mechanism 
must select the records to be played, move them onto the 
playing table; shift the tone arm into place, play the 
record through a pick-up and audio amplifier; return the 
record to its off position and repeat the cycle until all 
records selected have been played. 

There are in all 35 light bulbs of which two are used 
only for servicing purposes. Thus, 33 are 6-volt, 6-cp. 
and two are 6-velt 12 cp., the low voltage, provided by 
a step-down transformer, being used to permit of rela- 
tively heavy filaments designed to withstand the vibration 
set up by the music played. Lights are located in groups, 
as shown in the wiring diagram, and are made up in 
units, usually with chrome plated reflectors (formed 
from pre-plated metal) to direct the light. The light 
sockets are mounted on reflector units by girls who also 
do the other assembly on the units. One of the major 
lighting units is that for the front door. This unit has, 
vertically mounted at its center, a light cylinder made 
from transparent cellulose acetate sheeting composed of 
different colored strips, the sheet being sliced from a 
block by the plastic manufacturer who builds up the 
block from transparent sections of the plastic cemented 
together. Strips of the plastic run in a helix when the 
sheet is bent into a tube and is fastened to circular metal 
ends. One end is fastened to the shaft of a small 6-volt 
motor which runs at 600 rpm. and is geared to turn the 
cylinder at 3 rpm. Lights along the reflector direct light 


Complex Product 





















through the cylinder onto a prismatic glass panel set into 
the center of the door. This gives a changing color 
effect on the glass to attract attention to the Symphonola. 

Parts for the lighting units come to the assembly bench 
ready fabricated and are assembled largely by screws 
except that wires, ready cut to length and stripped at the 
ends, are soldered to socket terminals. Besides the lights 
in the center unit, there are others which fit back of trans- 
lucent cast phenolic plastic pilasters, curved side panels 
and a dome made up in colors. Reflector units are 
attached to the wooden cabinet with screws driven with 
electric screw drivers. 

At the same time that lighting units are being assem- 
bled on benches, many other electrical elements are being 
put together elsewhere. One of these is the coin mechan- 
ism which includes a device for rejecting slugs, purchased 
ready assembled, and a coin separator, the function of 
which is to separate nickels, dimes and quarters and to 
“*set up a credit’’ which permits the customer to select a 
corresponding number of records to be played. Space 
does not permit of describing this sub-assembly in detail. 
It is made largely from zinc alloy die castings and steel 
stampings, but includes several leaf switches with con- 
tacts which have to be carefully adjusted for and tested 
with particular coins. Wires have to be connected to 
the unit, of course, so that it functions in combination 
with a solenoid drum unit. 

This drum assembly includes 20 solenoids arranged 
in a frame with their axes in a circle. When a record is 
selected, current passes through the corresponding sole- 
noid and lifts a pin which, in turn, causes the record 
changer to bring the corresponding record into playing 
position. The twenty coils are mounted in a frame 
made from stampings and fastened together with screws, 
the leads from the solenoid coils being carried through to 
contact sockets in a sub-panel. A guide plate and selec- 
tor disc are mounted above the solenoid frame and on the 
selector disc is mounted a relay assembly by means of 
which record selections can be cancelled. When com- 
pleted, this sub-assembly is mounted on the cover of a 
box or chassis to which are also applied two 27-contact 
sockets, a motor control relay, a counter relay, a counter 
unit, a resistor, a condenser, etc., etc. 

This assembly work is done at a long bench at which 





























































FINAL test and inspection of the ‘master 
control station” is made at three different 
frequencies at this point, at the end of the line 





there are, among other stations, eight at which leads 
from the solenoids are soldered to the terminals of the 
contact sockets. Work is done on carriers made to slide 
on tracks in an inclined plane at suitable height for doing 
the respective operations. Parts required are set in boxes 
at convenient positions, most of them in front of the 
bench in a shallow trough in which tools also can be 
placed. At solder stations there are, below the bench, 
cast inclined tubular receptacles in which soldering irons 
not in use are placed. At some stations there are two 
such receptacles so that one electric soldering iron can 
be heating while another is in use. In all, there are some 
thirty stations at which operations are performed. 

At the end of the line, assemblies are placed on a test 
bench and are subjected to 500-volt insulation tests and 
the assembly is tested to make sure that the circuits have 
been so wired that the drum gives the proper selection 
when each of the corresponding buttons in a test set-up is 
pressed. Carriers used on the assembly line are returned 
along a track back of that on which assembly is done so 
that they are available at the point on the line where 
they are required to start a new assembly. 

On an adjacent bench, 29 conductor cables are made 
up to plugs which fit the sockets on the chassis of the 
solenoid drum. The other ends of the wires are after- 
ward attached to the switch assembly incorporated in the 
program panel. This assembly includes four lights with 
sockets and reflectors and four units each containing five 
switches for actuation by push buttons. The push but- 


ASSEM BLY jigs 
are used as on 
this (A) record 
changer frame as- 
sembly and (B) at 
this station on the 
roller conveyor } 
where the motor 
carry-over switch is 3 
wired to the motor ™ 
of the record g 
changer. 


on which the unit is assembled. 


tons are of plastic and are assembled with number tabs 
before being applied to the push rod of each switch. 
Wires from the multiple-wire cables are then soldered to 
the respective terminals of the switches and the cable 
wires are laced in place. The unit is then subjected to a 
750 volt insulation test and the switches are each tested 
to make sure that they are connected to operate the 
proper solenoid. A die cast front is then applied and 
glass covers are set in place over the recesses for the 
tabs which give the names of the records used. 

Another important sub-assembly is the “‘relay box’”’ 
which is a unit designed to “‘credit’’ the number of rec- 
ords for which coins have been inserted. It is intercon- 
nected with the coin switches as well as with the selector 
panel and includes an escapement operated by a credit 
magnet and by a cancel solenoid. These parts, in addi- 
tion to a series relay, an interlocking relay, an interlock- 
ing switch, a credit switch and two resistors, among other 
parts, are mounted on a steel panel with screws and 
rivets. Assembly is done on a bench at which there are, 
besides other stations, three where the wires are 
soldered as required for interconnection of the various 
elements. In this, as in other assemblies, operators are 
supplied with ready-stripped wires of the proper length 
turned out in an automatic wire stripper. The 150 relay 
boxes and the same number of selector units are assem- 
bled in eight hours and, in the same time, 150 solenoid 
drum units are assembled. 

One of the major electrical assemblies is called the 
‘master control station” and is a unit designed to am- 
plify the sound picked up from records, to supply the 
speaker unit and to act as a step selector. This assembly 
is mounted on a sheet steel base which is received ready 
formed and plated. The necessary fibre grommets are 
applied and tube sockets and certain other elements are 
fastened by riveting machines. On the top of the panel 
are 13 tube sockets and seven transformers, among other 

(Continued on p. 92) 
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With this automatic surface hardening machine all 
the advantages of oxy-acetylene flame hardening 
are extended to medium and small size bevel, spur 
and internal gears, sprockets, etc. Both sides of a 
tooth are hardened simultaneously without dis- 
tortion. Machine has capacity for bevel gears up 
to 33 in. pitch diameter. The indexing mechanism 
is automatic, as well as hardening operation. A 
mechanical-hydraulic system operated by a hy- 
draulic pump controls the motions of the burners, 


Instrument Specialties 








the index and roll. Motor-driven. Push button 
controlled. A variable rate of travel of burner 


slide is provided. 





Only 3 x 4x 8 in., built like a camera, this four-tube 
superheterodyne radio has covers made from impact- 
resistant, phenolic material with knobs for tuning 
and volume of general purpose phenolic. Also 
features built-in wavemagnet, vernier turning and 
safety switch. Power source from two flashlight A 
batteries and a B battery of approximately 60 hr. 
capacity. Photo courtesy of Bakelite Corp. 


Smartly styled, compact and 


A Zenith Radio 


lightweight this 


ENUINECRING 
AND Orsi 





By elimination of contact pressure in measuring 
thickness this portable electronic micrometer makes 
it possible to measure soft or compressible ma- 
terials such as rubber. Precision micrometer head 
is fitted with a large diameter dial and mounted 
in a rigid frame. When micrometer tip is brought 
into contact with a metallic rider resting upon 
work, exact instant of contact is indicated by a 
green light before any pressure is exerted on the 
piece being measured. Sensitive to 0.000005 in. 


General Electric 
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travel iron is heavily plated to resist corrosion and 
has a plastic handle which folds up against the 
iron top. The unit slips into a zipper traveling case. 
The handle has thumb rests for both right and left 
hand and heater plug is similarly reversible. The 
heating unit is a nickel chromium resistance ribbon 
wound on sturdy sheet mica core. 











Davidson Mfg. 


Westinghouse Elec. & Mfg 


Edmilton 





Distinctly different, this electric iron has a dual 
soleplate — full-sized for flat work and a smaller 
one, set at an up-tilted angle on rear of iron, for 
ruffles, tucks, etc. It is actually air cooled through 
four horizontal fins which dissipate the unused 
heat to the side. When not in use the iron is rolled 
on its side. Heat control is fully automatic. The 
embedded ceramic heating element is rated at 120 
volts and 1000 watts. Styled by Brooks Stevens. 





For use in welding light gauge metal, castings and 
drive shafts, general maintenance and light pro- 
duction work this ac. welder is very compact. 
Sensitive adjustment of the welding current over 
a range from 20 to 140 amp. is provided by 15 steps 
with correctly proportioned increments between 
steps. Accessories include electrode lead and holder, 
work lead, helmet and supply of electrodes. 





Montgomery-Ward 





Having the trim appearance of a portable radio, 
this fence controller has cadmium plated chassis 
with a heavy coating of durable auto enamel, 
baked on. Equipped with rigid mounting 
bracket, automatic shock control which takes 
care of variations in weather conditions auto- 
matically by regulating duration of shock, 
built-in flasher and fence tester and double 
relay mechanism. Operates only when wire is 
touched. A Brooks Stevens design. 





Available both in incandescent and fluorescent 
types this floating lamp is adaptable to a wide 
variety of users in office or plant. It is pre- 
cision counterbalanced and is sprung so that no 
further adjustment is necessary. Double arm 
provides long reach while a double swivel allows 
for any angular adjustment of the shade. 
Designed by Barnes & Reinecke. 


Dazor Mfg 








Departing radically from the conventional this folding 
machine causes the sheet itself to turn through a 90 
deg. arc instead of changing the direction of travel 
when making right angle folds. Traveling on web 
tapes, the sheet receives its first fold, hits an adjust- 
able pin, and without stopping or reducing speed, 
turns at right angles as it travels. It is then auto- 
matically squared by a micrometer adjusted guide, 
putting it in right position for right angle fold. All 
folding units are parallel to each other and used for 
both parallel and right angle folding. It is equipped 
with a 14 hp. motor. 
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For all types of massage face, scalp and body 

this ac. vibrator has two speeds for gentle or 
vigorous massage. Attachments include soft sponge 
rubber, hard plastic ivory ball, soft rubber vacuum 
cup and rubber finger applicator. Easy-grip 
handle of genuine walnut. Appearance designed 





by David Chapman. 





Standard broadcast, short wave and frequency 
modulation, all from a single circuit arrangement, 
dial and set of controls, are offered by this com- 
bination radio-phonograph. Other features are a 
built-in FM aerial arrangement which operates 
automatically, separate bass and treble controls 
and automatic record changer with the stroboscope 
pitch and tempo control. The key to the circuit 
arrangement is a new balanced detector tube, in 
conjunction with a double channel transformer and 
a special antenna coupling system. All tubes are 
used at all times however tuned in. 


Several unusual features are incorporated in this 
48 watt amplifier. It has individually controlled 
electronic base and treble boost supplemented by 
inverse feedback and beam poser output tubes. 
Three microphone channels and a phone pickup 
channel have separate volume controls. A tap 
type impedance switch and filter components are 
built into chassis. Plug-ins are provided for using 
and matching six speakers. Pointer dials (with 
remote knob controls) are mounted on an inclined 
panel and indirectly illuminated. 
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Philco 


Bell Sound Systems 


Knapp-Monarch 


Well padded to provide ‘‘cushion softness’’ this 
heating pad has a quilted rayon cover (with 
slide fastener) in soft pastel shades of blue or 
pink. Pad is waterproof to permit use of wet 
packs. Equipped with two non-radio-interfering 
thermostats calibrated to keep pad at positive 
selected on three temperature 
switch — low, medium and high. Nickel-chro- 
mium wire provides quick clean heat. 


heating level 


General Electric 


Operating in conjunc- 
tion with a conductivi- 
ty cell screwed into a 
standard connection in 
the pipe line this in- 
strument automatical- 
ly checks distilled 
water or condensate. 
The meter on panel 
provides continuous 
conductivity readings 
and is calibrated in 
parts per million of 
chloride ion in pure 
distilled water. It is 
ac. operated, with 
built-in regulator. Op- 
erating point of relay 
may be set for individ- 
ual requirements by 
means of an adjust- 
ment on panel. 
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Electrically heated, this flying suit is designed 
to keep an aviator comfortable through a 130 
deg. range of temperatures from 70 deg. above 
to 60 deg. below zero. It is wired throughout 
and the amount of heat supplied is controlled to 
adjust for changes in temperature. 





General 
Electric 


Applicable to any radio receiver this automatic, 
permeability tuner is set by pushing a button to the 
selected station which automatically causes a cam to 
slide into position on dial tuning mechanism making 
several small plungers move inward or outward in the 
center of the tubular rf. and oscillator coils thus 
causing the circuit to be tuned by varying the in- 
ductance instead of the more familiar capacitance 
method. Plungers are of powered iron (with an 
insulating base) shaped under heavy pressure. 


Belmont Radio 


Having a power amplification of 100,000 this mercury 
control consists of a stainless steel bellows with a column 
rising above it in which are sealed 40 electrical contacts, 
spaced roughly ;; in. apart. Bellows can be actuated by 
a mechanical driver, such as a cam or lever so it may be 
used as a speed-control device, contacts in the tube con- 
trolling a motor rheostat; or an electro-magnet element 
can make it respond to changes in voltage or current. 
Full mercury column can be raised by a change of 0.05 
watt in coil driving the bellows to effect a 5000 watt 
power control; power amplification is thus 100,000. 








Known as a “line microphone’”’ this device is said to 
be capable of picking up the sound of a symphony 
orchestra from a distance of 100 ft. It is mounted on 
a rolling tripod, is 10 ft. long and encased in a thin 
perforated meta! sleeve inside of which is an assembly 
of quarter-inch pipes of varying length and open at 
one end. The openings serve as pick-up points for 
sound waves which are relayed through the pipes to 
a ribbon transducer, the element of which changes the 
waves into electrical impulses. 





Westing- 
house 
Elec. & 
Mfg. 





automatic mechanism. 
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Truly an innovation in this record changer 
which plays both sides of phonograph records 
without turning them over. It is a combination 
including the tandem arm (consisting of two 
arms and two pickups), tone cell (pickup 
cartridge) flexible tone bridge and light scanner 
(replacing needle). It is only necessary to stack 
records on automatic mechanism and press the 
starting button. There are two motors, one to 
drive turntable and the other to power the 











BY RALPH A. POWERS 
VICE PRESIDENT 
ELECTRONIC CONTROL CORPORATION 


as controls for machine tools and the consequent 

development of many electronically-energized product 
designs, it is well to point out that some of the diagram- 
matic circuits and symbols of the past, confined entirely 
to the electronic field, have had to be changed so that 
they would not be confused with the symbols and wiring 
diagrams of conventional electro-mechanical machine 
control equipment. Probably the reason for the numerous 
changes that have been necessary is because most elec- 
tronic symbols are handed down from radio circuits and 
diagrams. 


? VIEW of recent adaptations of electron tubes** 


The very concise table which accompanies this text 
indicates the abbreviations commonly used in electronic 
circuits today. A corresponding summary covers elec- 
tronic symbols. 

A typical example of one of the changes that has been 
necessary. In the past condensers have been indicated 
by two flat plates but now, electronic condensers are 
shown by a ‘“U”’ shaped structure embracing the central 
leg representing the other side of the condenser. 

Even with the symbol changes, some symbols of the 
standard electro-mechanical control remain different than 
those used in electronic circuits. In order to eliminate 
confusion, electronic circuits are usually marked as to 
exactly what each item is in accordance with the abbre- 
viation. For a typical example, it will be noticed that 
resistances are marked with R,, Ro, etc., and that in 
the list of components, the values of these resistors in 


** See also “Up-to-Date in Electronic Tubes,” April 1940. 
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Electronic Control Circuits 





And Symbols 





Reduced to their real essentials, 
electronic ways are far from being 
the complicated and all-but-inscrut- 
able media that so many non-spe- 
cializing engineers feel them to be. 
“Electronic Ways Offer Some Plus 
Values Now’’* and in this carefully 
planned approach to subject simpli- 
fication, Mr. Powers has shown 
how. Graphic symbols used herein 
are generally accepted ones and 
may be used as such. 





accordance with their number are indicated. The diagram 
for a conventional resistor in an electronic circuit is 
much the same as the conventional symbol for a coil of 
a contactor in an electro-mechanical circutt. 

It will further be noticed that in the electronic circuit 
all coils whether they be inductances or relay coils are 
indicated in the form of continuous loops, but accompany- 
ing these, if they are inductances, they are designated as 
Ls, Le, Le, ete. Capacitances or condensers are usually 
indicated as C,, Cy, Cz, etc. These items must be car- 
ried in mind in looking over any conventional electron 
discharge circuit. 

To further simplify the electronic circuits, it will be 
noticed that in the past, telephone type relays have been 
indicated by a somewhat cumbersome pseudo-drawing 
symbol while the newer way is rather more functional. 
The contact arrangement of the relay has been altered 
in the symbols in order to facilitate rapid circuit design 
and to eliminate the necessity of a complete drawing of a 
telephone type relay. Relays are usually marked as a 
certain type of relay directly along side of the indicated 
coil due to the wide variation in resistances of coils neces- 
sary for various electron tubes. 

Close inspection of the symbols will reveal that even 
though VT, and VT» are usually used as the abbrevia- 
tion for tubes, they may be either vacuum tubes or gas 
filled tubes. In the chart of symbols, it will be noticed 
that the vacuum tube is indicated including the number 
of elements in the tube, while the same holds true for a 
gas filled tube, such as a thyratron, a dot placed inside 
of the enclosed circle of the elements to indicate a gas 
content. Because of the large variety of vacuum tubes 
and thyratrons available in the list of component parts, 
the type number on the tube is always designated. Basing 
connectiome: to the tube sockets are not shown in conven- 


* See EvectricaL MANuFactTuRING, May 194]. 














‘OME _ superseded 
\/ graphical represen- 
tations. A—-Condenser 
symbols have changed 
that electronic con- 
densers may be dis- 
tinguished from others 
and that the conflict 
between the older 
representation and the 
identical one for relay 
contacts in power con- 
trol circuits be avoided. 
B—Telephone type re- 
lays were formerly so 
shown, usually in the 
anode or plate circuit 
of the electronic equipment. The more logically 
simplified form is shown in the accompanying table. 





tional electronic circuits because basing figures have a 
comparatively wide variety and such figures may be 
obtained gratis from any one of the tube manufacturers. 


SIMPLIFYING THE CIRCUITS 


IRST procedure in the design of an electronic circuit 

is to carefully analyze the sequence of the complete 
machine, whether it be for inspection or for straight- 
forward sequence control. The sequence should be writ- 
ten down in chronological order and careful thought 
should be given to the time constants of various functions. 
This is extremely important in electron discharge circuits 
because the circuits can be made to operate either almost 
instantaneously or with considerable delay in time; by 
the introduction of the right condensers and resistances 
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w=! AMPLE light relay of the single stage type, 


h 


showing all essential components of the 


circuit. Note the complete simplicity. 





R;,=10,000 ohm, 200 watt 
Phase Shift Resistor. 

R 2 =1,000 ohm, 50 watt Phase 
Shift Resistor. 

R 3; =25,000 ohm, 75 watt Re- 
sistor. 


R,«=50,000 ohm, 10 watt Re- 


sistor. 
T1 =Transformer. 
T 2 =Transformer. 
Ci =8 mfd. Paper Condenser. 
VT 1 =Grid Controller Rectifier. 


in the proper places in the circuit. This sequence should 
be as complete as possible if the machine tool builder or 
electric control builder wishes to have successful opera- 
tion of the electronic equipment, whether they build it 
themselves or whether they purchase it from organizations 
licensed to build electron discharge equipment. 

The second step should consist of the coordination of 
sequence of the electronic part of the control along with 
the sequence of the electro-mechanical devices, such as 
the solenoids, solenoid valves, relays, push buttons or 


associated equipment. 


After these two steps have been carefully outlined and 


SOME OF THE DIAGRAMMATIC SYMBOLS 


GALVANOMETER 
OR BALLISTIC GAL- 
VANOMETER 
LISTED WITH THE 
GOMPONENT 
PARTS. 


GLOW LAMP OR 
NEON TUBE WHICH 
MIGHT BE USED 
FOR BIAS VOLTAGE 
REGULATION. 


| THE CIRCUIT. 


PHOTOELECTRIC 
CELL WHETHER IT 
BE GAS OR VACU- 
UM FILLED IS DE- 
SIGNATED BY 
TYPE NUMBER IN 


CONVENTIONAL 
MICROPHONE 
SUCH AS USED IN 
SOUND TESTS. 


INDUCTANCE (] EZO ELECTRIC 
WITH AIR CORE —— hong ap A a 


DESIGNATED AS 
L1. 


FIXED TAP INDUC- 
TOR ADJUSTABLE 
TO REQUIRE- 
MENTS. AIR CORE 


TYPICAL TELE- 
PHONE TYPE JACK 
FOR INSPECTION 
OF CIRCUIT OR 
METER JACK 


ELECTRICAL MANUFACTURING 


METER OR RHEO- 
ene ena STAT WITH CON- 
IRON GORE INDUG TROL BEING 
TANCE. ee 
ACCESSIBLE. 
VARIABLE INDUG- 
TOR OR INDUC- DIODE OR HALF 
rANCE. WAVE RECTIFIER 


PLATES EITHER 
FOR MICROPHONE 
OR FOR SPEAKER. 


VARIABLE RE- 
SISTOR EITHER AS 
A POTENTIO- 


TRIODE WITH DI- 
RECTLY HEATED 
CATHODE. 






























( YONVENTIONAL in- 
A ternal wiring diagram 
(A) of a_ multi-staged 
photo-electronic amplifier. 
The components are 
clearly indicated; it will 
be noted that relay coil 
designated at “D”’ is the 
same as that shown in (B) 
which is the complete ex- 
ternal circuit. B—The 
detail at (A) is a part of 
this progressive forming 
press transfer operates, 
safety control. In order to 
keep the press operation 
all photo-tubes must be 
darkened for if any one 
of them does become 
illuminated by its re- 
spective light source, the 
press is automatically 
stopped. In order to 
eliminate the possibility 
of having the press con- 
tinue to function if a light source burns out relay F, 
herein, has its contacts closed only so long as the light 
sources, which are in series, remain burning. 


precise consideration of the entire functions of the machine 
have been thought out, one is ready to proceed on work- 
ing up a simple diagram of the electronic circuit indicat- 
ing carefully the functions of each component of the 
electronic circuit. In this step it is not essential to indi- 
cate or calculate the value of all the resistances, con- 
densers, the size of the tubes to be used or to actually 
insert such iterns as by-pass condensers, current limiting 
resistors or even the direct current power supply. 





OF ELECTRONIC CIRCUIT SPECIFICATIONS 


HOT 


- ,E wi ie 
rRIODE WITH FULL 


INDIRECTLY 
HEATED CATHODE. 


COLD 


TUBE WITH INDI 
RECTLY HEATED 
CATHODE. 


PENTODE TUBE 
WITH INDIRECT 
CATHODE HEATER. 


TYPICAL RELAY TENT. 
COIL REPRESENTA- 
TION SHOWING 
ONE NORMALLY 
CLOSED AND ONE 
NORMALLY OPEN 
CONTACT. IF THE 
RELAY IS TO BE 
AN AC.* UNIT, AN 
ADDITIONAL 


LING. 
COIL 


TURN IS USUALLY 
INDICATED. 


CEPTS 
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CONVENTIONAL FULL WAVE COLD 
CATHODE CATHODE RECTI- 
WAVE REC- FIER TUBE. 
TIFIER. 


HALF WAVE REC- MOTELY FROM RE- 
TIFIER 


OR TRIG —_{{t— LAY COIL IN CIR- 
GER TUBE. 


THYRATRON TUBE NORMALLY 
WITH INDICATING CLOSED CONTACTS 
Sonu adie dea Caan, OF RELAY WITH 


AIR CORE TRANS- 
FORMER WITH ; E ISTO! 
VARIABLE COUP- R, WITH DESIG- 


BY THE DOT AT ADJUSTABLE  RE- 
, ; THE POINT THAT R R SISTOR WITH 
SHORT CIRCUITED ARROW INTER- < ’ 


SCREEN GRID @ 
TT 
CONVENTIONAL ENT. 
GAS FILLED VOL- 
TAGEREGULATING 
TUBE. 
ui ] | 3 
Ly La 





airtel te 2 LIGHT SOURCES PHOTOCELLS 
oD eed oe bal if 


eset: ‘a 


eo 
, —Q HOUSING 


a9 r 


— 


aU ak) 


= Type 57 tube R1 =10 megohm resistor 
T.2=Type 56 tube R2=250,000 ohm 1 watt re- 

=Type 523 tube sistor 

=Type 874 tube R; =3,000 ohm potentiometer 


~ 


relay sistor 
L»2=Relay C;=1 mfd. 400 volt conden. 
T1 =Transformer C2. =4 mfd. 1,000 volt cond. 


After such a circuit has been sketched, the procedure 
is to coordinate this with the conventional machine tool 
straight-line control circuit and then check the combined 
operations of the two circuits. These steps having been 
taken, it is then easy to combine the sequence with the 
chronological time and calculate the values of resistances 
and condensers in order to obtain the necessary time lag 
or duration of impulse for the machine. 

Of course, consideration should be given in designing 
these circuits as to where the components are to be 
mounted and a diagrammatic view merely in the form 





RELAY CONTACTS 
p NORMALLY OPEN 
CATHODE IF LOCATED RE- 


CUIT. COIL LETTER 
AND CONTACT 
LETTER _, EQUIVA- 
LE 


a 


TRANSFORMER 
WITH IRON CORE 


BEING THE SAME. 


—— COIL' LETTER AND 
CONTACT LETTER 
—W_.. 


FIXED RESISTOR 


INDICATED 


CLAMPED TYPE OF 


THE COIL. TIP 





,000 ohm telephone type R4=25,000 ohm, 150 watt re- 














































r® 
ra ae 
os ONTROL cir- 
; Re : | ————— cuit diagram 
P| lay ime of components in a 
i adhd grid-controlled rec- 
— tifier. Input is 115 
volts, 60 cycle, ac. 
and the output may 
be varied from zero 
to 250 volts de. 
full wave rectifi- 
S cation. Entire ad- 
Pesce ties meee justment of the out- 
| SHIFT ADJUST put voltage is 
ws ee accomplished 
< Meee through the use of 
ieee the phase shifting 
. me arrangement 
clearly indicated 
on this circuit. 


7 
! 
1 
| 
) 
| 
Ae 
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R, Potentiometer TR Transformer 
R25 Megohm Resistance’ F 1 amp. Fuse 
R32 Megohm Resistance LR Inductance 
T Tube P.C. Photo Tube 


of a machine should show the location of the electronic 
equipment, the power supply for same, the electro- 
mechanical cabinet and a general idea of the conduit 
lay-out from this can easily be gained. It is possible now 
to complete the circuit including “‘laying in’’ the terminal 
strips to show the necessary number of terminals and 
their numbers or designations, and to be prepared to know 
if special cables to photo-tubes or high impedance devices, 
such as trigger gauges, will be necessary in order to elim- 
inate stray pick up of ac. from the electro-mechanical 
parts of the circuit. 

A typical finished circuit, showing on one sheet the 
electronic part with its numbered terminals and values 
and on another sheet the electro-mechanical connections 
with their values and numbered terminal strip is best. 
Usually the reason for having the electronic part of the 
equipment on a separate chassis allows ample shielding 


from stray fields when necessary and also allows removal 
of the complete chassis or panel for servicing, replacement 
of tubes or resistors in the event such is necessary due to 
fatigue or failure. 

In an accompanying figure there is illustrated a con- 
ventional photoelectric control circuit in which five photo- 
tubes are used with five light sources in order to protect 
the dies of a large press on which five progressive opera- 
tions are employed. It will be noticed in this diagram 
that all the values of the resistances are shown as well 
as the connections to the photo-tubes in their extended 
holders and associated amplifier. Corresponding indica- 
tions of how the five light sources and five photoelectric 
units are connected to the electro-mechanical circuit in 
order to obtain sequence of control are shown. 

Careful consideration to the sequence must always be 
thought of, because, as an example, if a thyratron is to 
operate on dc., when once fired it will remain fired until 
the anode circuit is opened. If necessary, a second thyra- 
tron can be arranged in a circuit, which will, after a 
given period of time, extinguish or de-ionize the first 
thyratron. Such circuits are used quite conventionally 
where a solenoid valve on a machine is to be energized 
for a predetermined period of time, and then after that 
period of time, de-energized although there is no move- 
ment of any part of the machine to actuate a limit switch 
or other circuit-breaking devices. This makes the se- 
quence automatic and eliminates the necessity of intro- 
ducing a special timer or other mechanical component to 
de-energize or open the circuit after this predetermined 
period of time. Such sequence with solenoid valves and 
with solenoids operating directly in the anode of a plate 
circuit of the thyratron are used for cut-off control where 
an air cylinder actually operates the cut-off knife, and is 
to be retracted after the mentioned predetermined period 
of time. 

Most simple electronic control units are operated 

(Continued on p. 102) 


ABBREVIATIONS USED WITH SYMBOLS 





GENERAL g m—(= ep) Grid-plate transconductance Ec2—Average or quiescent value of screen-grid 
(mutual conductance) voltage 

ec—Instantaneous total grid voltage &n—(= pg) Plate-grid transconductance 
eb—Instantaneous total plate voltage (inverse mutual conductance) 
ic biome ee grid current a ope er ~_ — respect SYSTEM FOR POWER TUBE 
ib—Instantaneous total plate current © the current of electrode 
Ec—Average or quiescent value of grid voltage | ¥—Amplification factor SUPPLY VOLTAGES 
E p—Average or quiescent value of plate voltage | Gzp—Grid-plate capacitance > 
Ic—Average or quiescent value of grid current C gk—Grid-cathode capacitance ails supply voltage 
I p—Average or quiescent value of plate current ©pk—Plate-cathode capacitance oi ae Sante j } 
eg—TInstantaneous value of varying component ©gh—Grid-heater capacitance oF Beet anne ne Cees Veewe 

of grid voltage C ph—Plate-heater capacitance Ecc 2—Screen-grid supply voltage 
ep—Instantaneous value of varying component ©g—Grid capacitance E;;—Filament or heater supply voltage 

of plate voltage Cc p—Plate capacitance 


ig—Instantaneous value of varying component ©k—Cathode capacitance 


of grid current Einv—Peak (or crest) inverse voltage LETTER SYMBOLS FOR 
ip—Instantaneous value of varying component Er wd—Peak (or crest) forward voltage PHOTOTUBES 
of plate current e’f wd—Instantaneous tube voltage drop 


E,—Effective or maximum value of varying ¢c@eb—Critical grid voltage 
Critical grid current 


component of grid voltage ic@eb 
Ep—Effective or maximum value of varying th 








Tube heating time 


component of plate voltage T Hg—Temperature of mercury condensate 
I,—Effective or maximum value of varying td—Deionization time 

component of grid current tk—Cathode heating time 
Ip>—Effective or maximum value of varying P.o—Power output 

component of plate current Pi—Power input 
E;—Filament or heater terminal voltage P p>—Anode dissipation 


I;—Filament or heater current 
I,—Total electron emigsion 


S—Static sensitivity 

s—Dynamic sensitivity 

Sr, sr—Luminous sensitivity 

$2870, 82870—2870 tungsten sensitivity 


OTHER SYMBOLS 


R—Resistors, usually this is followed where a 
series of resistors are used such as Rij, 


gi—Conductance of electrode j Ek " R2, etc. 

rj—Resistance of electrode j GEN ERALIZED SYSTEM FOR F—Filaments 

& p—Plate conductance MULTIGRID TUBES K—Cathode of a tube 

rp—Plate resistance C—Condensers, usually followed by C1, C2, 

&g—Grid conductance ec1—Instantaneous total control-grid voltage C3 in circuits 

rg—Grid resistance ec2—Instantaneous total screen-grid voltage L—lInductances, or re-actances, or relay coils, 

gjk—Transconductance from electrode k to Eci—Average or quiescent value of control-grid or any other type of winding with Li, 
electrode j voltage L2, L3, etc. following 
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Other 


oil burners, fans, 
always remain slightly off cen- 


alignment and to permit end float, 
there are many forms of flexible coup- 
lings, which serve as efficient connect- 
ing links between drive and driven 
shafts on electrically operated ma- 
chines and appliances. 
in addition, serve to dampen peak 


types, 


ECAUSE the drive and driven shafts of such 
electrically operated products as machine tools, 
centrifugal pumps, woodworking machines, com- 
pressors, washing machines, 
machinery, stokers, etc., 


paper 


ter (even after the most careful of assembly jobs) and 
because this misalignment is likely to become aggravated 
under operating conditions (due to changes of temper- 
ature, wear of bearings, vibration, etc.,) flexible coup- 
lings are most desirable connecting links. 

Such units will compensate for parallel misalignment, 






All-Metal 





DIMENSIONS AND CHARACTERISTICS 













For Flexibility In Product Drives 


Designed to compensate for shaft mis- 


torques, isolate noise and vibration, 
provide insurance against sudden over- 
loads and act as electrical insulators 
between the motor and driven ma- 
chine. Built in a wide range of capa- 
cities, they are available in many 
forms to satisfy the needs of engineer- 
designers of various complete products. 


where shafts are parallel but out of center; angular mis- 
alignment, where shafts are in center but out of line; or 
They also permit free endwise 
float to each shaft, which is particularly desirable on 
motor or gear driven machinery. 
against starting and overload torques, the expansion and 
contraction of either or both machines, and in many cases 
are capable of sudden reversals without undue strain. 
Some types also serve to minimize vibration, prevent the 
transmission of noise from one machine to another and 


a combination of both. 


smooth out irregularities of load and power. 



















S OF FLEXIBLE COUPLINGS 


or Connecting Drive 
and Driven Shafts on- 


























Non-Metallic Inserts 
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Conveyors 

| Paper Machinery 

| Broaching Machines 
| Oil Burners 

| Fans 
| Dy namometers 
Calenders 

| Agitators 
Centrifugal Pumps 

| Shears 
Rolling Mills 

| Rotary Screws 

| Grinders 

| Compressors 

| Generators 

| Blowers 





| Machine Tools 


| WwW oodworking 
Machines 


| Washing Machines 
Dairy Machines 


Stokers, etc. 


Type of Hp. at Weight Overal | utside | Max. Bore | Max. Speed 

Coupling ‘| 100 Rpm. —Lbs. Length-In.| Diam.-In. -In. | Range- Rpm. 
‘Leather Disc Insert | 4-500 | 14-1500 | 134-20% | 154-30 Y-11 | 670-6700 
Rubber Bushed Pins | 314-275 | 16-625 | 514-145, | 634-2414 | 114-514 | — 
ae | eee | ll He 134-11 | 2410 | 34-3 | 4000-6000 
| Rubber Ball Inserts | %-150 | 3-650 [ “204-16 | 334-2144 | 14-8 |_1200-7000 | 
Bonded Rubber | 0.0035— | ; a . “aa nie a 

Center Piece 0.057 | 8 162% 18-2 “a ! | 6000 
Individual Load 114-25 00 mr 4 ry 4 eB 3 , 168/ 

Cushions Q-<9 8-3300 | 38-331 3%-42 13 g-1634 | — 
— Synthetic 14-20 ial | 934 23-91% 34-21% 2500-6500 
‘at ak —|—_—_—_——_|- encores . 

—— — | 3% 3% | 1%-3% | 14-25% | 1% | 1750 
| Air-Filled Rubber | 42 00, fans —|- 

‘Ghat euseces 134-8200 12-7550 934-453 8 733-63 14-17 800-8300 
| Self-Lubricating |,,.i1.,|,. ah? a se ae 
Center Block | 0.03-1000 | 14-3295 LH-3L | 1%-30% | 4-12 | 630-10,000 | 
TI ae — = Deccan snihiieiateoeell 

—— | 0.033-52 | 14-160 34-15 | 25-14% | 164% | 800-5000 
| Crowned Gear Teeth | ~ 3-30,000 | 6-17,000 | 2%%-49 | 35¢-56 1-26 200-12,000 
| Metal Alloy Discs | 0.69-776 | 414-1185 | 334-201, | 344-218, | 1-714 | 2140-13,500 | 
| Laminated Steel Pins} 2/3-4200 | 7-4000 | 314-2814 | 314-37 1-134% | 490-4000 
Ball-Bearing Insert | 14-236 | 14-8 | 233-554 | 14-3 -14 |___1800 
| Steel Grid 2/5-18,000| 3-18,200 | 214-4414 | 334-9714 | 1-24 | 400-19,000 | 
| Square Center Block | 0.09-3720 —__ | 24-30% |_ 174-30 34-13 760-9500 
| Single Roller Chain | 144-126 | 1.2-165 | at 834 ae %8Y% | 1200-3600 
thai ra oye 
“corte | 136-306 | 136-008 | 254 243-1984 -12 | 600-5000 
| Double Roller Ghain |" 34-113 _| 134-196 | ay 233-1314 58, | 1200-5000 | 
| Silent Chain pore “a. 18 aa ite 
| Straight Pinions | 5-397 | 3-327 | 3y-12 | 2% 131%] 1-7% | 1800-7500 
Silent Chain D- Seees a = or} tai |e Gael “ eas ee . 
Diagonal Pinions | we Soe 24-71% 214-11 1% | %%-514 | 1500-3600 


They likewise guard 





T. B. Wood’s Sons Morse Chain 
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A YOUPLING (A) affords complete flexibility B 


-A and compensates for end-float. Self- 
lubricating bronze bushings inside rubber bush- 
ings permit free-floating of steel pins without 
chafing rubber. Unit (B) confines relative 
movement between shafts to controlled dis- 
placement of resilient rubber trunnion blocks 
contained in pressed steel housing. 


Many flexible couplings achieve torsional flexibility 
and resilience through the use of non-metallic inserts such 
as rubber, synthetic rubber, treated leather, brake-lining 
material, etc. Other types are flexible through design 
rather than through the use of resilient materials. This 
latter group includes roller and silent chain couplings, pin 
type couplings, gear type couplings, etc. In addition, 
many units are made in floating shaft designs for appli- 
cations where the space between the driver and driven 
machine cannot be handled conventionally. 


MANY TYPES USE FLEXIBLE INSERTS 


_ OUPLINGS with non-metallic inserts are furnished 


in many designs and sizes to meet specific require- 
ments. One type, made in ratings from | to 13.8 hp. at 
100 rpm., consists of two steel hub members and a 
floating, center unit assembly to which each hub is 
separately connected. ‘The center unit consists of a two- 
piece, riveted, pressed steel housing into which are as- 
sembled under pressure four resilient rubber trunnion 
blocks. These are accurately set on centers equally 
radial from a common axis and are 90 deg. apart. The 
moulded blocks are provided with an integral wire screen 
moulded into the bore or trunnion hole in which is fitted 
a bushing, assembled under pressure, through which con- 
necting bolts pass. A fabric ring is impregnated within 
the outer section of each rubber block in order to main- 
tain the correct shape of the block when mounted between 
the steel housing plates of the floating center member. 
For conditions where extreme misalignment occurs, this 
coupling is also furnished in a universal type which makes 
use of two center units which are supported by a center 
plate adapter and held in place by through bolts. The 
maximum working angle for this coupling ranges from 2 
to 5 deg. on either side of the shaft axis. 

For use with motor-driven compressors, single cylinder 
pumps and other driven equipment of a similar fluctuat- 
ing torque nature, a coupling which utilizes a special re- 
silient rubber gland between the hub and rim is available 
in ratings ranging from 1.5 to 3200 hp. at 100 rpm. 


The rubber gland consists of an inner fluid container and 
an outer section. The inner container, made from pre- 
moulded, pre-vulcanized rubber, is cylindrical in cross- 
section and is especially treated to prevent air loss. The 
outer section, which is bonded to the inner gland, is built 
of multiple layers of fabric and live rubber. A standard- 
thread air valve, designed to take any pump hand fitting 
or air nozzle, is attached through the outer rim to the 
gland. In operation, the degree of resiliency can be 
readily changed to suit the exact requirements of a par- 
ticular application by changing the air pressure to which 
the coupling gland is inflated, thus eliminating the neces- 
sity for changing the setting of the connected units or 
making changes in shaft diameters or lengths. The damp- 
ing effect is extremely high since there is a wide hysteresis 
area between the ascending and descending torque 
deflection values. 

This coupling is available in three designs to meet 
various operating requirements. One unit is adaptable 


Y changing the 

air pressure to 
which the resilient 
rubber gland of this 
coupling is inflated, 
the degree of elas- 
ticity can be varied 
as required. Gland 
has valve similar to 
that of automobile 
tire. Releasing air 
pressure discon- 
nects coupled 

shafts. 


Falk Corp 





for use when both of the connected machines have stand- 
ard shaft extensions available. It may be mounted with 
both hubs extended, or, in restricted space layouts, with 
one hub inverted, thus reducing the gap between shafts. 
Another type is suitable for applications where either of 
the connected machines is equipped with a flywheel or 
flange to which the coupling can be attached. A third 
unit is of the disconnecting type. On this coupling, it is 
only necessary to depress the valve pin, allowing the air 
to escape in order to completely disengage the two ma- 
chines mechanically. 


A Cullman Wheel B 
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Small couplings with rubber or synthetic rubber inserts 
find many uses on oil burners, small displays, washing 
machines and other units where loads are light. One 
type utilizes an oil-resistant, synthetic rubber spider which 
has lugs with concave surfaces. These mate with con- 
vex surfaces in the lugs on the coupling halves, thus main- 
taining uniform compression on the insert even under con- 
ditions of misalignment. For high-torque applications, a 
seamless steel ring, moulded around the outer extensions 
of the rubber lugs, encloses the spider in a compression 
chamber. Another coupling, made in ratings from 4% 
to | hp. at 1750 rpm., consists of two hubs which are 
bonded to a central rubber section. Parallel misalign- 
ment is accommodated through shear stress of the rub- 
ber, allowing a comparatively large amount of out-of-line 
without undue stress in the coupling. A third type of 
coupling employs a metal center unit which is separated 
by two resilient spiders from the end hubs. This con- 
struction provides additional length and flexibility in 
aligning the drive and driven units. 

Treated leather inserts are used on several types of 
couplings to provide torsional resiliency and quiet opera- 
tion. One unit of this type, made in ratings up to 150 
hp. at 100 rpm., has two cast iron flanges with inte- 
grally cast lugs and a tanned leather disc which provides 
the flexibility. Flanges and hubs are finished concentric 
with the bore to insure true running. When the coup- 
ling is in operation, it permits the shafts to float endwise 
without restraint, the disc being subject to compression 
only. A second coupling employs a tanned leather disc 
which has lugs securely cemented and bolted to it on both 
sides. These lugs, which are made of a special grade of 
hard leather, fit into corresponding spaces in the two 
metal flanges and serve to transmit the power from one 
flange to the other. In the larger sizes, they are rein- 
forced with steel plates and are bolted both to the disc 
and to the lugs on the opposite side, the bolts running 
through from one steel plate to the other. 


YHALN-TYPE couplings are made in several 

A designs and a wide range of sizes. Unit 
(A) employs a single roller-chain construction. 
Coupling (B) is of the double chain type. 
Cylindrical rollers on coupling (C) have snug 
fit in tooth gaps. Convex rollers have line 
contact permitting pins to flex. Silent chain 
coupling (D) has diagonally cut pinions in order 
to eliminate shearing of pins in the chain. 
Casings (E) may be arranged for convenient 
lubrication with tight gaskets and. cork seals. 


Baldwin-Duckworth Chain D 








Ramsey Chain 


( YONTROLLED 
A torque unit, 
made in. ratings 
from 2/5 to 230 hp. 
at 100 rpm., com- 
bines a steel grid- 
type coupling and 
a friction clutch. 
Through adjustable 
control of pressure, 
any peak load de- 
mand beyond the 
desired work range 
is eliminated. 


Falk Corp. 


HIS coupling is well suited to the handling of steady 

loads without excessive oscillation, as it is necessary 
that the two flanges hold a firm contact position with the 
intermediate member. It is especially adaptable to the 
connecting of electric motors to centrifugal pumps, fans, 
blowers, speed reducers, electric generators, woodworking 
machinery, machine tools and sewing machines. It also 
finds use in cotton mills for direct-connecting motors to 
spinning and twisting frames. For applications where 
there is danger from sudden jamming or overloads before 
the power can be turned off, this coupling may be fur- 
nished, in some designs, with specially constructed lugs 
which are designed to shear off when the load becomes 
too high for the connected machinery. 

Individual, free-floating load cushions are utilized on 
another coupling between the jaws of the end hubs, the 
cushions being held in position by an inside steel sleeve 
and a removable spiral steel retainer. In operation, half 
of the cushions are idlers, except on reversing loads, so 
there is always, in effect, a set of new cushions in the 
coupling. This feature tends to prevent shut-downs as 
the load cushions can be easily interchanged without 
tearing down the coupling. For installations where the 
connected machinery must be removed radially or where 
independent rotation is required, this coupling may be 
supplied with removable jaw rings on one or both flanges. 
These are held in place and driven by alloy-steel cap 
screws. One body may also be made in flange form 
where it is desired to bolt the coupling directly to the 
face of a flywheel. 

Load cushions for this coupling are supplied in several 
materials depending on specific requirements. Where 


(Continued on p. 80) 
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(A)"BRONZE-ON-STEEL BEARINGS 
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(A) New line of bearings with inner walls of a thinner material of plain or 
graphited bronze-on-steel offer increased resistance to pounding and shock, a 
comparatively low coefficient of friction and are available in a wider range 
of sizes and shapes, on order, than the previously announced cast styles. 
With the thinner wall section, the rubber wall surrounding it can be virtually 
any thickness to handle radial loads imposed, compensate for misalignment, 
stop vibration and transmission of noise, etc. Availability of the new material 
in sheets permits required sizes of bearings to be readily cut, shaped, and in 
the split form quickly assembled with the rubber insulating and outer metal 
walls. Harris Products Co., 5412 Commonwealth, Detroit, Mich. 


(B) Small, compact, efficient and capable of giving long, uninterrupted service, 
this new relay is available with 1, 2, 3 or 4 poles, single or double-throw, 
for ac. or dc. operation. Contacts have self-cleaning, wiping action with 
heavy contact pressure. Measures 24 in. high, 2) in. long and 1) in. wide. 
G-M Laboratories, Inc., 4310 N. Knox Ave., Chicago, II. 


(C) Centrifugal pump for machine tool coolant service delivers cutting oil 
or compound as soon as the pump begins to operate. It has no metal-to-metal 
contacts, thus assuring smooth operation and long life and permitting the 
handling of liquids charged with filings, small chips and abrasive impurities 
as large as 0.035 in. diam. Pump, % hp. explosion-resisting motor and motor 
switch are built as a compact, integral unit. Motor, which has a notably 
low starting torque, has no brushes or commutator; only half the usual 
number of bearings are required; and between motor and pump is a positive 
mechanical seal eliminating possibility of cutting oil or compound reaching 
the motor. Capacity is 13 to 15 gal. per min., full flow, 34 in. discharge. 
Gilbert & Barker Mfg. Co., Springfield, Mass. 


(D) For use on shear bolts where a high degree of the stress is lateral, and 
for general application to light and medium stress fastenings, an improved 
line of thin hex nuts having approximately 40 per cent of the strength of 
standard-height hex nuts has been developed to meet the demand for a self- 
locking fastening which offers savings in space requirements, weight and cost. 
The self-locking action is accomplished by means of a vulcanized fiber collar 
built into the head of the nut. This tough material resists the entry of the 
bolt, thus forcing the nut outward and taking up all thread play. Available 
in a complete range of sizes, both coarse and fine thread. Elastic Stop Nut 
Corp., 2334 Vauxhall Rd., Union, N. J. 


(E) Responding to the slightest down pressure of the foot and breaking the 
circuit instantly when the foot is raised, this new low priced unit fills the need 
for a dependable foot switch. Features a rubber case resistant to moisture 
dust, oil and chemicals, plastic interior with 144 in. diam. tungsten points 
and phosphor bronze springs, no exposed metal and simple wire connection. 
For use on 110 or 220 volt, up to 1000 watt. Suggested applications include 
small drill presses, pedestal grinders, solenoid operations, etc. Nathan R. 
Smith Mfg. Co., 105 Pasadena Ave., So. Pasadena, Cal. 


(F) Beryllium copper brush springs with higher safe operating temperatures 
than springs of other alloys and having over twice the current-carrying 
capacity of bronze are supplied to the following tolerances: length — plus 
or minus 1/32 in.; outside diam.— plus or minus 0.003 in.; and load deflection 
—5 per cent. Close tolerance on diameters assures firm and positive contact 
with carbon brush with an interference fit of only 0.005 to 0.008 in. Uniform 
in pitch, they can be compressed to within \ in. of slid length without coils 
touching. Friction against brushholder is reduced. Being heat-treated for 
minimum drift, they will maintain initial assembled tension without set. 
Instrument Specialties Co., Inc., Little Falls, N. J. 


(F) BERYLLIUM COPPER BRUSH SPRINGS 
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‘G) ELECTRONIC WELDING CONTACTOR 
(G) Welding current is handled at an extremely high rate of interruption 
by two heavy duty, water-cooled ignitron tubes in this 150 amp. electronic 
contactor for spot welding applications. Tubes are held by water-cooled 
clamps made of copper tubing cast in heat-conducting alloy, and may be 
removed without disturbing water connections. A thermostat protects the 
tubes against high temperatures. All auxiliary control is mounted inside 
the steel cabinet. Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa. 


(H) Protective device in the form of a thermally operated circuit breaker for 
application to electric or oil burning water heaters to prevent them from 
overheating in the event of thermostat failure, grounding of the heating 
elements or other causes. Disconnects the heating elements or motor from 
the line at a temperature below that at which the pressure valve operates 
and thus eliminates possibility of explosion or escape of steam and boiling 
water. Turns off at 204 deg. F. Has a molded plastic body, phosphor bronze 
contact arms, fine silver contacts. A fitting is provided for strapping this 
switch to the tank externally and a plate covers the reset handle. Hart 
Mfg. Co., Harford, Conn. 
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(I) Specially designed for aircraft duty to operate incidental mechanical 
elements, this dc. motor offers a high power-to-weight ratio in addition to 
being unusually light. Small size and high efficiency have been developed, 
too. Eicor, 1062 W. Adams St., Chicago, IIl. 


(J) Shock-mounted on a mclded base, this sensitive power relay operates 
on 0.0018 watt, accurate within 2 per cent, and has output of 200-500 watt. 
Over-size coil may carry 3 watt above rating without overheating. Operates 
with voltmeter at temperatures varying from minus 20 to plus 90 deg. C. 
Corrosion and rust-proof; coil insulated by a special process. Particularly 
adapted for Signal Corps use. Kurman Electric Co., Inc., 241 Lafayette St., 
New York, N. Y. 


(K) Developed especially to protect equipment from impacts resulting 
from the irregular torque characteristics of the prime mover or driven ma- 
chine, and to assure trouble-free operation and, long life, this coupling utilizes 
rubber between the hub and rim thus effectivel preventing the transmission 
of shock and vibration. A special resilient ibe gland between steel rims 
consists of an inner fluid container of a pre-molded, pre-vulcanized, cylindrical 
section especially treated to prevent air loss, and an outer section built up 
of multiple layers of tough, durable fabric and live rubber, and bonded to 
the inner gland. Falk Corp., Milwaukee, Wis. 





(L) New type float switches recently developed include the water-tight model 
shown which is provided with a rubber gasket and a heavy cast iron cover 
and base, and an explosion-resisting model, identical with the latter except 
that the surfaces between the cover and base are carefully machined to 
§ comply with Class 1, Group D hazardous location requirements. Entries to 
the switch chamber are through approved openings by means of closely 
fitted steel shafts. Operates at 110 to 550 volt, ac. or de. Square D Co., 
6060 Rivard St., Detroit, Mich. 


IMMERSION TIN FINISH for copper and brass surfaces may be applied 
in 10 sec. and thus, in many instances, replaces slow boiling methods of tin 
plating. Life of the solution depends on the production volume. Enamel 
and glass containers are used and the work can be handled in baskets or on 
wire. Assures an inexpensive, highly effective white finish which is tarnish- 
resistant. Alrose Chemical Co., Providence, R. I 
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AA) Consisting of an ac. generator and a voltmeter of the rectifier type, 
this new tachometer, for use in measuring rpm., ft. per hr., and gal. per min. 
is recommended for operation over a range of from 0 to 5000 rpm. No brushes 
or commutator are used in the generator which is of the permanent magnet, 
ac. inductor type. Rotating element consists of laminated iron keyed to a 
rust-resisting steel shaft. Laminations are slotted to permit variation of the 
air gap reluctance when the shaft is rotated. This in turn varies the flux 
linking the voltage coils and induces an alternating voltage in the coils. 
Westinghouse Electric & Mfg. Co., 95 Orange St., Newark, N. J. 


(BB) Plug switch of the socket receptacle type utilizes spring and insulator 
arrangement to form a single-pole, double-throw on one section, and a single- 
pole, single-throw on the other. These can be varied to produce other elec- 
trical requirements. Contacts are of spring phosphor bronze, silver plated 
for low resistance. Switch actuation is by means of a standard line or pin 
plugs. A. W. Franklin Mfg. Corp., 175 Varick St., New York, N. Y. 


(CC) Shielding any type of insulated wire with either seamless aluminum or 
copper tubing, tinned or untinned, affords maximum protection against 
moisture, corrosion, alkalies, mechanical damage and fire hazards. Metal 
shielded wire is available in lengths up to 50 ft. in a variety of sizes from a 
single conductor with an outside diam. of 0.018 in. to multi-cable types of 
lin. Compact, light in weight, easily bent to the shortest radius. Precision 
Tube Co., 3824 Terrace St., Philadelphia, Pa. 


(DD) Greater electrical efficiency and mechanical strength are offered by 
this radio tube which locks into a socket and stays put. By bringing element 
leads directly down through the low-loss glass header to become socket pins, 
a desired reduction in Jead inductance and inter-element capacity is accom- 
plished. Stronger support rods, no soldered connections, fewer welded joints, 
improved mount support, separation of getter material from leads, no top 
cap connection and reduced overall height are added design features. Hygrade 
Sylvania Corp., Emporium, Pa. 


(EE) Rated at 230 volt ac., from 15 to 100 amp., this new breaker is available 
in 3-pole, or 3 or 4-pole solid neutral types. It is fuseless with bi-metallic 
strip actuation, visible trip indication and trip-free lever; quick make-and- 
break. Front-operated, it is completely enclosed and semi-dust-tight. Cutler- 
Hammer, Inc., 315 N. 12 St., Milwaukee, Wis. 


(FF) Porous bronze bearings made from powdered alloys and available in 
several new shapes are molded to close dimensional tolerances. A tensile 
strength of over 35,000 lb. per sq. in. enables them to carry maximum loads 
without distortion or breakage; an average porosity of 35 per cent permits 
the storage of a large amount of oil which forms a protective, continuous oil 
film on the bearing surface; and a low friction coefficient which prevents 
excessive temperature, speed reduction, noise and scoring of shaft. Keystone 
Carbon Co., Saint Marys, Pa. 


ANTI-SPATTER COATING, a compound to be brushed, sprayed or wiped 
along the edges to be welded and over an area extending 6 to 8 in. from the 
weld, to prevent the adhesion of spatter on the surfaces. Furnished for welds 
that are to be pickled and also for jobs where there is no pickling and the 
work is to be painted over. Thompson & Co., P. O. Box 6757, Pittsburgh, Pa. 


(FF) POROUS BRONZE BEARINGS 
(EE) MULTI-BREAKER 
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(GG) LATCHING RELAY 


(GG) Latching relay for use where it is not desirable to have current con- 
tinuously on the coil. When the relay coil is energized, the armature closes _ 
and is locked in the closed position by a mechanical latch. An electrical i. 
impulse on the reset coil releases the armature from the latch and allows the 
relay to assume its initial position. Contacts are single-pole, double-throw, 
3/16 in. fine silver. Standard Electrical Products Co., 419 First Ave. N., 
Minneapolis, Minn. 


(HH) Mounted in a cast aluminum, weather-proof housing with a conduit 
fitting on the base, through which all connections are made, this photo-relay 
is designed for operation on outdoor light. Any electrically operated equip- 
ment that does not require more than 2000 watt ac. non-inductive power 
can be controlled by wiring it in series with the source of power and this unit. 
The single-pole, double-throw relay can be wired to turn equipment on or 
off as desired. Angle of the lens is so arranged as to pick up a representative 
sample of skylight and also so that ground lights do not interfere when the 
lens is pointed at the zenith. Allied Control Co., Inc., 227 Fulton St., New (HH) PHOTO-RELAY 
York, N. Y. 





(II) Conduit style, precision switch now available in a cast metal housing 
has a built-in blow-out magnet which quickly quenches dc. arc thus prolong- 
ing contact life. For machine tool applications the housing is of bronze and 
for aircraft use, an aluminum case is used. A readily removable base with 
two mounting holes gives access to the large, binding screw terminals of this 
2 kw. switch. Types of actuators include a compression plunger over-travel 
mechanism, capable of absorbing 5/16 in. over-travel, leaf spring, roller and 
short-travel plunger. Mu-Switch Corp., Canton, Mass. 





(JJ) Toggle type, over-center clutch which transmits 1 hp. at 100 rpm., 
proportionately smaller or larger hp., as speeds decrease or increase, up to 
a maximum of 6 hp. For use in such applications as tool grinders, milk 
coolers, conveyors, pumping equipment, etc. Readily integrated within 
product designs, it is compact, powerful and easily operated. Rockford 
Drilling Machine Div., Borg-Warner Corp., Rockford, Ill. 


INK adaptable to marking or printing designs, lettering, numbering or speci- 
fications on plastic surfaces during or after fabrication. Furnished in silver, 
gold, black, white, blue, red and other colors. It is compounded in a paste form 
and used as a regular printing ink, or by spreading on a flat plate or platen it 
can be used with a rubber stamp or metal die. Penetrates the surface suffi- 
ciently to attach itself, color content adheres even under rigid tests; com- 
paratively quick drying and yet in use, forms a protective surface over the 
unused portion that immediately dissipates when worked. Acromark Corp., 
251 N. Broad St., Elizabeth, N. J. 





wer ye” 


(dl) DC. SWITCH 


4 


ELASTIC SYNTHETIC MATERIAL, a compound of polyvinyl! chloride and 
plasticizer, in various forms from liquid solutions to bone-hard compounds for 
numerous applications where rubber is not practical. Characteristics may be 
widely varied by compounding with other suitable ingredients to provide re- 
quired physicial properties, stiffness or color. A thermoplastic, it is adaptable 
for use where resistance to sunlight, strong corrosives, water, oxidation and 
prolonged flexing, and absence of swelling or disintegration in the presence of 
certain oils and solvents are important properties. Being a defense-rated 
material, this product is not available for strictly commercial! uses at present. 
B. F. Goodrich Co., Akron, Ohio. 


THIN, FLAT ENDLESS BELTS rated at a top speed of 9000 fpm. Cotton 
thoroughly impregnated with a rubber compound forms a homogeneous 
material, suited to rapid flexing over small pulleys at high speeds. Elasticity 
absorbs operating shocks and checks permanent elongation. Vibration is 
a eliminated by absence of seam, splice or lap. High co-efficient of friction, pro- 
duced by direct contact of the belt on the pulleys, permits lighter tension. 
Light in weight; has a non-slip surface for firm grip. L. H. Gilmer Co., 


l'acony, Philadelphia, Pa. (JJ) TOGGLE TYPE 


MOLDED FABRIC BEARINGS made of special fabrics, saturated with CLUTCH 
resinous compounds and molded under heat and tremendous pressures, giving 
creat strength with resiliency, low coefficient of friction and low rate of wear. 
ull-molded to any size and shape and usable wherever running clearances 
an be maintained and heat dissipation is not a factor. For all types of 
ubrication. Gatke Corp., 228 N. LaSalle St., Chicago, II. 


\LKALINE COPPER PLATING PROCESS for obtaining fine-grained, 
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mooth, copper deposits, even in heavy thicknesses. Its smoothness makes it an 
xcellent base for bright nickel and, where buffing is required, results in easy 
low, minimum wheel wear and low labor costs. RACK INSULATING 
MATERIAL which can be applied by dipping in the drum in which it is 
hipped and dried in air at room temperature is insoluble, safe, tough, durable 
ind easily applied. United Chromium, Inc., 51 East 42 St., New York, N. Y. 
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free performance which engineer-designers strive 

to incorporate within electrically operated ma- 
chines and appliances, and which users of such products 
have come to expect and demand, are the fastening 
devices used in their assembly. Appliance parts which 
habitually loosen under normal usage are at best a nuis- 
ance and generally necessitate extra servicing and mainte- 
nance of the product. On heavy machinery, loosening 
of parts quite often proves costly and in some cases 
( highly dangerous as well. 

Several causes contribute to the loosening of product 
parts which are bolted or screwed together. Vibration 
and shock, for example, are constantly present during 
the operation of conveyors, presses, foundry machines, 
shaker screens and similar heavy duty equipment. House- 
hold appliances such as vacuum cleaners, washing ma- 
chines, sewing machines, mixers, etc., are likewise subject 
to vibration and often to rough handling as well. Where 
temperature changes are present, as on electric ranges 
and toasters, stresses in connected parts may be caused 
by the expansion and contraction of metal. Bolt stretch, 
rust, corrosion and friction may also be factors contribut- 
ing to looseness between assembled parts. 

Fastening devices which are designed to overcome 
these different factors include various types of lock nuts, 
lock and spring washers, self-locking screws, rivets, and 
similar devices. These units are made in many forms 
and materials to meet a wide range of application re- 
quirements. In the following paragraphs a few of the 
outstanding types of devices are described. 


VV ice ve necessary towards insuring the trouble- 




































LOCK NUTS IN SEVERAL FORMS 


URNISHED in all commercial thread systems, lock 
nuts are generally designed to retain their full effec- 
tiveness after repeated application. They are available 


Elastic Stop Nut 


Assembly Parts 


in common steel, stainless and high carbon steel, alu- 
minum alloys, bronze and similar materials. In one 
design, the locking portion of the nut consists of a raised, 
grooved crown which is distorted sufficiently to produce 
a slightly oval section. By heat treatment, the crown is 
given a resilient spring characteristic and a permanent 
set so that it has a smaller diameter at two diametrically 
opposed points than the diameter of the bolt or screw 


Designed to counteract the effects of 
vibration, temperature change, bolt 
stretch, rust, corrosion and similar 
causes of looseness between product 
parts, assembly devices such as lock 
nuts, spring washers, self-locking 





to be used. In application, the nut spins on the screw- 
threads freely until the end of the bolt encounters the 
threads in the crown section. The wrench is then 
applied to force the bolt into the crown which thereupon 
is forced back to its original circular shape, thus develop- 
ing a strong frictional grip on the threads. The fric- 
tional value derived from the resiliency of the crown 
maintains a fixed relation between the nut and bolt, hold- 
ing the nut securely regardless of whether the bolt stress 
is at maximum or zero. Another type of lock nut makes 
use of an elliptically shaped steel retainer which is 


OCK nuts are available in many designs. Units 
(A) employ a fiber collar which eliminates 


all end play and maintains required pressure on 
load-carrying sides of bolt and nut threads. Tighten- 
ing pressure on unit (B) forces locking ring to flow 
inward around bolt threads, preventing nut from 
working off under conditions of vibration. Locking 
pin on nut (C) establishes a point of impingement 
against the bolt and acts as a ratchet, moving up 
as nut is drawn tighter but resisting motion in 


opposite direction. 


LaminatedShim C 





Automatic Nut 
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To Meet Hard Usage 


permanently seated in the head of the nut. The retainer, 
due to its slightly out-of-round shape, creates a perma- 
nent pressure when turned onto the bolt. 

A two-piece lock nut, available in sizes ranging from 
54 ¢ to 2 in., consists of an inner and an outer part. The 
inner part is threaded to receive the bolt and is also 
slotted throughout its length and tapered downward to fit 
a corresponding taper on the inside of the outer part. 


screws and rivets are available in 
numerous forms, shapes and sizes to 
meet the requirements of the product 
designer. Here is a brief review of 
recent developments in a highly im- 
portant field of product assembly. 


When the wrench is applied to the outer part, or binding 
nut, the inside part travels down the tapered sides, clos- 
ing the slot and firmly imbedding the threads of the nut 
in the bolt threads. A second type of nut utilizes a 
locking pin, the end of which travels between the threads 
of the bolt. The pin automatically assumes a fixed 
angle and establishes a point of impingement against 
the bolt, thus maintaining an anchorage against vibration 
and shock. In doing this, it acts as a ratchet, moving 
up as the nut is drawn tighter but resisting any move- 
ment in the opposite direction. 

Vibration-proof locking action is secured in another 
unit through the use of a cotton cellulose collar which is 
chemically hardened to resist oil, water or ordinary sol- 
vents. In this design, when the nut reaches the point 
where the collar presses against the end of the bolt, the 
nut is forced outward so that its outer thread flanks are 
brought into pressure contact with the inner thread flanks 
of the bolt. All thread play is thus eliminated and 
friction is established between the threads of the nut and 
bolt along their entire length. As the nut is wrenched 
on, the bolt threads work through the collar and impress 
a thread into it without cutting the fiber. When the end 
of the bolt emerges from the collar, the fibre presses 
tightly around the threads, providing a moisture-tight 
seal and also an additional braking effect. 


Nuts of this type are available in sizes ranging from 
No. 1-72 up to 6 in., and are furnished in hexagonal 
designs or in special shapes as required. On electrical 
equipment, for example, thin terminal types are used for 
connections, blind mounted anchor types are used to hold 
parts with screws from the outside, and clinch nuts are 
used for assembling thin metal housings and radio parts. 
The latter type provides a thread connection for thin 
sheet metal and locks the screw as well. 


FOR LIGHT ASSEMBLY USE 


INGLE-thread, spring steel, self-locking nuts are 
available in several designs adaptable to many as- 
sembly applications. These units are provided with a 
resilient spring cone which has from one to nine slots. 
When tightened, the cone-shaped thread of the nut flat- 
tens just enough to close in and grip the root of the 
screw thread. Maximum tightness is obtained by turn- 
ing the nut about one-third of a turn past the “‘finger 
tight”” position. Ain inverted type, which is applied with 
the open face against the work, is used for the assembly 
of coils, transformers and other light parts to the radio 
chassis and also for the assembly of small speakers to 
the cabinet. For the assembly of electrolytic condensers, 
a flat type is used, applied with the open face out. 
Another spring-steel nut is furnished in a rectangular 
shape and also in forms to match angular and irregular 
assemblies. This fastening unit has two arched prongs 
which, in the starting position, fit into the bolt threads 
while the main base of the nut is arched. As the bolt is 
turned and tightened, the base of the nut is brought 
down and the prongs are forced deeper into the roots of 
the threads to a double-locked position. This gives an 
arched spring lock and an inward thread lock at the 
same time. Typical applications for this unit include 
fan louvre assemblies, space heaters, electric ironer cab- 


A Palnut B 


Tinnerman Products 





Scovill Mfg. 





“YONE-SHAPED thread of spring steel nut (A) 

A flattens just enough when tightened to close 
in and grip the root of the screw thread. When 
the screw is tightened, the main arc of spring steel 
nut (B) is brought down forcing the prongs deeper 
into the thread roots to double-locked position. 
Lock nuts (C), designed to withstand severe 
vibration, have two sections connected bya spring. 
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NV ANY types of lock 
L washers are used in 
vibration-proof fastenings. 
Tapered, twisted teeth of 
units (A) and (B) provide a 
tight metal lock. Counter- 
sunk 80 deg. type (C) and 
internal-external combination 
type (D) have bent tongues 
which are twisted unde: 
pressure. 


\ Shakeproof Lock Washer B 


inets, business machines, electric toasters, etc. It is also 
used to fasten breaker strips to the doors and door linings 
of refrigerators, to assemble grilles to panels, and in the 
construction of porcelain enameled cooking ranges. 

For assemblies where severe vibration is encountered, 
a one-piece nut is available which is essentially two nuts 
in one. The top section is displaced in a downward 
direction so that its upper (locking) threads are out of 
lead with respect to the load carrying threads of the 
lower section. The two sections are connected by a 
spring member which is an integral part of the nut. Upon 
the insertion of a bolt, the spring member allows the top 
section of the nut to be extended in order to engage 
properly with the threads of the bolt. A force is thus 
established which firmly locks the nut into position with- 
out damage to the threads of the screw or bolt. 

Lock and spring washers are made in a wide range of 
sizes and in many forms to fit standard makes of screws 
and bolts. Lock washers are generally designed to lock 
the nut in a fixed position and at the same time exert a 
spring pressure in order to maintain tension in the bolted 
parts. Some types have numerous pairs of tongues around 
their outer or inner circumferences. These tongues have 
edges which are bent alternately up and down. Under 
pressure, the tongues are flexed, setting up a strong spring 
tension which causes the edges of each tongue to dig into 
the contiguous faces of the nut and work, thus prevent- 
ing any loosening. Other types have tapered, twisted 
teeth around the ring circumference which provide a 
tight metal lock and also resist loosening under vibration. 


A Shakeproof Lock Washer C 
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Continental Screw 














Shakeproof Lock Washer (* Thompson-Bremer 1) 


In assembly, after the nut or screw is turned down against 
the washer, a one-quarter turn of the wrench or driver is 
sufficient to lock it tight. 

For bridging elongated holes in sheet material which 
is to be fastened to a frame member, a dome-type washer, 
which has a smooth outer rim for maintaining even pres- 
sure on the clamped material, is available. The teeth of 
this washer, which operate to lock the screw or nut rela- 


» 
\ Kantlink Helical Spring Washer B 


National Lock Washer 






JELICAL spring steel washers (A) maintain 
adequate tension between bolted parts which 

are subject to loosening through vibration or to 
expansion and contraction due to temperature 
changes. Groove in spring washer (B) serves to 
reduce to a minimum internal stresses induced in 
fabrication and also helps to retain lubricants. 


tive to it, are resiliently maintained in locking engage- 
ment, giving to the washer the combined properties of a 
spring and tooth lock. Another washer, designed to 
positively lock the nut on the bolt, has a triangular 
shaped rib on the inner edge of one side. This rib acts 
as a peen, deforming the thread of the bolt and nut in 
such a way as to lock the nut in any desired position 
independent of bolt tension. 

Washers of this type are useful on rough constructions 
where inspection for looseness of nuts or disassembly of 
parts is infrequent, and where it is desired that the nut 
be locked so tight on the bolt that even if extreme loose- 
ness should develop the nut would not be lost. 


OME-TYPE lock washer (A) is useful in 
assemblies where holes of large diameter are 


used to assure alignment with corresponding holes 
of a support. Rib of lock washer (B) wedges 
portion of the under surface of the nut into bolt 
threads. On unit (C) assembling difficulties are 
minimized by making the lock washer an integral 


part of the screw head. 
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PRING washers are designed primarily to maintain 
adequate tension on bolted parts which are subject 
to loosening through vibration, or through expansion and 
contraction due to temperature changes. Some ap- 
plications are best served by a spring washer which has 
a wide range of reaction while other applications call for 
a less reactive range but need an exceptionally strong 
resistance to compression. 

Expanding helical spring type washers, made of alloy 
steel, stainless steel and in various copper alloys, are 
available in types having a widely reactive range. One 
form of alloy-steel spring washer has a groove in the 
inner periphery in order to reduce to a minimum the 
internal stresses induced during fabrication. The groove 
also serves to retain lubricants in assemblies where bolt 
threads are exposed to corrosive action. A ridge around 
the outer periphery furnishes additional resistance to any 
tendency of the washer to spread. On another alloy- 
steel spring washer, both the upper and lower cutting 
edges are beveled so that they present a smooth surface 
to the under side of the nut, bolt or screw head, as well 
as against the surface of the bolted part. This washer 
will not cut into the softer materials such as aluminum, 
die-castings, etc. It is especially useful on assemblies in 
which magnetic currents exist, wherein minute shavings 
of material might be attracted magnetically to portions 
of the mechanism where such shavings or dust would be 
undesirable. 

Stainless steel spring washers which are rust and cor- 
rosion resistant, are extensively used in equipment for 
handling acetic, nitric and citric acids, food and milk 
products, alkaline solutions, etc. Spring washers made 
from an alloy of nickel, copper and aluminum, in addi- 
tion to being highly corrosion resistant, offer a ready 
solution to troubles caused by the stretching and loosen- 
ing of bolted connections under extreme heat, due to the 
fact that they retain their spring properties at tempera- 
tures up to 500 deg. F. Since they do not oxidize, 
they are used on bolted electrical connections to help 


HOW VIBRATION-PROOF FASTENING 
DEVICES WORK 


Type of Fastening | 



















Function 





Designed-In|;_) . . ¢ 
| Eoeiiias Lock nut firmly to bolt to prevent 
| = aS , - : 
a . | vackwar ming. 
Lock | Deskin 19 backward turning 
uts to : =] a P ena rs ee eee ee 
Spring Steel | Lock nut firmly to bolt and also exert 
Types | spring pressure between nut and work. 
Lock nut to work by means of sharp 
tooth edges which prevent backward 
turning. 
Utilize expanding helical spring prin- 
ciple to exert pressure between nut 
and work. 


| Exert friction pressure against nut 
Self-Locking threads by means of offset or specially 

Screws designed threads to prevent backward 
turning of nut. 


“Cut threads when screwed into drilled 
holes to provide frictional contact 
| which prevents loosening or turning. 
| Provide extra holding power by means 

of spiral or annular threads when 
J driven into work. jue “ 

Make solid, tight-fitting, one-piece 
fastening which resists vibration. 








Lock Washers 


Spring Washers 





Self-Tapping 
Screws 








Drive Screws 









Rivets 





prevent high-resistance contacts. They are also used in 
airplane instruments and other applications where non- 
magnetic materials are required. 

Self-locking bolts and screws are designed with sev- 
eral types of threads and locking arrangements. On one 
unit, the locking surfaces are tapered faces at the root 
of the bolt thread and at the crest of the nut thread. 
The root of the bolt thread is stepped at the mid-point 
and each step is tapered 6 deg. with the axis of the 
screw. The lower step is undercut 0.003 to 0.005 in., 


American Screw 


A Parker-Kalon B 





ARDENED, self-tapping screw (A), with tap 
fluted pilot, is used to make fastenings to 
malleable and gray iron castings, aluminum and 
zine castings and plastics. Unit (B) is satisfactory 
for joining both light and heavy gauge sheet metals. 


depending upon the nominal diameter of the thread. 
Until the nut is seated against a resisting surface, these 
tapered thread faces are at their corresponding minimum 
diameters and the nut is free running. When the nut 
meets the work, continual wrenching effort increases the 
bolt stress sufficiently to change the position of the nut 
thread relative to the bolt thread, gradually forcing the 
nut thread upward along the tapered slope of the bolt 
thread to the point of its greatest taper diameter. Thus, 
the locking action of the bolt is built up slowly to its 
greatest efficiency. 

A second unit, which has a standard machine screw 
thread of either coarse or fine pitch, is provided with a 
locking section formed on the screw thread. When this 
locking section engages the threads of a nut or tapped 
hole, it acts to bend the crests of the threads towards 
each other, thus creating a resistance to turning. The 
normal threads trailing the locking section then return 
the bent threads to their regular position so that the lock- 
ing section cannot be removed without again bringing to- 
gether those threads which are in normal alignment. 
Where a non-ferrous metal fastening is required, a brass 
locking screw is available with a longitudinally cut slot 
which is spread apart so that a bulge occurs a short 
distance from the point. When the screw is driven 
home, the bulge acts as a spring, producing a frictional 
contact against the oversize threads of the tapped hole. 
The frictional lock thus produced sets up a resistance 
against any tendency of the screw to back off. 

(Continued on p. 98) 














| Which Molo BEST MEETS YOUR PRODUCT'S NEEDS? : 


l 

That the engineer-designer of complete, power sources offered by advertisers in ELEc- ' 
electrically-energized products (large or small; tTricaL Manuracturinae the following tab- ; 
for defense, industrial, commercial or domestic ulation is presented at frequent intervals. | ’ 
purposes) may be well-informed regarding those Merely select the desired ac. (single or ( 
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polyphase), de., universal or torque motor 
classification (by letters A, B, C, D or E, as 
indicated) and you can instantly identify the 
variations in which these are made available. 
Thus, either the complete offerings of an indi- 
vidual manufacturer or the availability of any 
desired feature or characteristic through any 























of the group of motor makers is quickly known. 
For any such additional information as 
may be required, qualified readers are invited 
to write our Director of Reader Service. 
For the addresses of companies herein % 
listed please refer to the “Guide to Buying” 
section of this issue. 
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New Lamps 
For New Product Designs 





With the development of new sources 
of light (of characteristics differing 
from those of older lamps) worthwhile 
opportunities arise for the alert engi- 
neer-designer to find ways of putting 
such light sources to work. Within 





make “bottled light,’’ the goal of those engaged in 

lamp research has been to develop lamps for 
every conceivable purpose and to be sure that they give 
the user the greatest return for his lamp investment. 
Consequently, each year several dozen new lamps are 
announced, each of which is designed either to fill some 
entirely new application, or to do a job better than the 
lamps that they replace. 

Fluorescent lamps. It has been many years since 
the consumer has been presented with a new light source 
that really deserved to be described as revolutionary. 
The three year old fluorescent lamp, however, fairly 
rates this designation, for it operates on an entirely new 
principle of light production and possesses advantages 
that have been sought for years. For example; it 

Produces light of daylight color quality. 


ad since Thomas A. Edison discovered how to 


BY DEAN M. WARREN 
ILLUMINATING ENGINEER 
GENERAL ELECTRIC CO. 





the past few years” illumination engi- 
neering has made some startling prog- 
ress. Here is a highly tangible and 
authoritative viewpoint by one who is 
close indeed to the various points of or- 
igin for both sources and applications. 


Produces colored light at surprisingly high efh- 
ciencies. 

Is adaptable to modern designs of fixtures and 
built-in lighting. 

Permits higher levels of lighting with existing wiring 
providing power factor correcting equipment is 
used at the lamps. 

Produces cooler illumination—an important factor 
in obtaining high level lighting with comfort. 
One hundred footcandles are now entirely prac- 
tical from this standpoint. 

Fluorescence is the property of certain chemicals which 
causes them to emit visible light when they are exposed 
to ultraviolet radiation of the proper wavelengths. Prac- 
tical application of this phenomenon is made in the 
fluorescent lamp by coating the inside of the tube with 
fluorescent chemicals and operating a low-pressure mer- 
cury-vapor arc in the tube. The fluorescent lamp with- 
out its coating of powder is essentially a glass tube con- 
taining a small drop of mercury and a small amount of 
argon gas to facilitate starting. This principle is the 
same as that used in the familiar Cooper-Hewitt mer- 
cury vapor lamp which has been commercially avail- 
able for nearly forty years. In the latter case, the 
electrical characteristics, vapor pressure, current density 
and voltage are so regulated that the resultant discharge 
produces directly as much light as possible. 

In the case of the fluorescent lamps, these elements 
are adjusted so that the discharge produces very little 
visible light directly, but does crowd as much energy as 
possible into the ultraviolet radiation at one specific point 
——the 2537 Angstrom line. Mercury is used as the 
conducting vapor because of its high efficiency in the 
production of ultraviolet radiation which activates the 
phosphorus with which the inner surface of the bulb is 
coated. The color of the visible light produced depends 
on the chemical composition of the phosphor. Thus by 
the proper blending of these materials, it is possible to 
produce light in a wide variety of colors. 

The present fluorescent lamp family includes ten sizes 


~ *See also “Lamps For Every Product Made,” ELECTRICAL 
Manuracturinc, December 1938. 
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These small parts and assemblies made by 
Scovill—forgings. stampings, hot and cold press- 
ings, drawn shells, screw machine products—are 
some of Industry’s “shock troops” . . . marching 
to the front lines of defense, some directly, some 


yassing first through the plants of other suppliers. 
I 2 : | PI 


Manufacturing a wide range of these parts and 


also complete assemblies for the U.S.Government 





“SHOCK TROOPS”OF 1Q0USTRY 


and other manufacturers — is Scovill’s major job 
today. Yet the same resources in experienced en- 
gineers and high-production machinery which are 
now utilized to build an impregnable defense, 


will also serve to create a better world tomorrow. 
The story of Scovill’s facilities for war and 
peace is well worth reading. Send for it! Write 


for the booklet. “Masters of Metal.” 


Address 65 Mill Street, Waterbury, Connecticut 


Scovill, for many years a regular source of supply for the U. S. Government, is 


cooperating in every way to forward defense plans. When deliveries are not as 


prompt as our customers desire, we hope they will realize that delays are some- 


times unavoidable, and part of the price paid for National Defense. 


Scovill Masters Metals — to Help Defend the America of Today — 
Build the America of Tomorrow 


Brass, Bronze and Nickel Silver Mill Products 
— Condenser Tubes 


Metal Parts and Products Made to Order in Quantity from Brass, Steel, 


and Other Base Metals 


Boston, Providence, New York, Philadelphia, Syracuse, Pittsburgh, Detroit, 





Scovill 


Chicago, Cincinnati, San Francisco, Los Angeles. 






IN CANADA: 334 King Street, East, Toronto, Ontario 


WATERBURY, CONN. 





MANUFACTURING COMPANY 





FLUORESCENT LAMP DIMENSIONS AND ELECTRICAL DATA 






Lamp Watts* 









40 





| 
Nominal Length, Ln. 9 12 15 
Diameter, In. 56 | 5% 1% 
Approx. Lamp Amp. 0.15 | 0.18 0.37 
Approx. Lamp Volts | 45 | 54 41 
| 


. . , | - = ~ -~ 
Circuit Voltages | 110-125 | 110-125 | 105-125f 
Rated Average Life, 

Hourst 750 | 750 1,500 | 


Color of Lamp: 


White 180 300 160 
Daylight 155 250 370 
__ Soft White 325 


Data as of July 1, 1941 
*Add auxiliary watts for total. 


{Voltage range for two-in-series operation in which a specially designed filament lamp (60 volts, 44-amp., S-11 outside white bulb with inter- 


mediate screw base) is used as a resistance ballast. 
Total wattage of two lamps and ballast is 45 on ac., 38 on de. 
tUnder specified test conditions 


from 4 to 100 watts which meet the widest variety of 
lighting requirements. The choice of lamp dimensions 
and electrical values is determined not alone by the 
efhciency of the lamp but by numerous other factors 
such as adaptability to starting and operating on stand- 
ard circuit voltages, suitable voltage drop and minimum 
wattage loss in ballast equipment, esthetically pleasing 
proportions, low surface brightness, etc. 

The accompanying table gives the dimensions and 
electrical data of the present line of fluorescent lamps 
and the corresponding output in lumens. Generally 
speaking, efficiency increases with lamp length. How- 
ever, efficiencies of certain sizes indicate that sacrifices 
were necessary to maintain acceptable low brightness 
with increased loading. 

While the brightness of fluorescent lamps is low com- 
pared with those of filament lamps, they are still high 
enough to limit indiscriminate methods of application. 
Fluorescent lamps, like all discharge sources, require spe- 


110-125 | 110-125 | 199-216 | 119-216 | 110-125 | 119-216 


2.500 | 2.500 2.500 2.500 2,000 
LAMP OUTPUT IN LUMENS 


615 900 1,450 2,100 2,100 1,200 
195 730 1,200 1,700 1,800 3,350 


135 640 1,050 1,500 

































SOME of the 
types of fix- 
tures and equip- 
ment (A) de- 
vised for the 
integration of 
fluorescent 
sources within 
both commercial 
and = industrial 
units. B— fluo- 
rescent lamps 
upon which such 
developments 
have been based. 


A B 





18 24 36 18 | 36 | 60 
] 1% | l 1% 2\ | 2% 
30 0.35 0.34 0.41 135| 1.45 
56 62 103 | 108 | 50 | 72 
110-125 | 110-125 | | 110-125 


220-250 | 220-250 220-250 






__ 2,000 





cial control equipment consisting of ballasts, starters, 
lampholders and starter sockets. The ballast performs 
the dual function of providing the necessary induced volt- 
age “‘kick”’ to start the lamp when the starting switch 
opens and limiting the arc current to the design value 
during normal operation. There are three general types 
of ballasts available, (1) high power factor (95 per cent 
or better) two-lamp ballasts, (2) high power factor 
single lamp ballasts and (3) uncorrected power factor 
single lamp ballasts. Specially designed ballast equip- 
ments are required for each wattage size, for each fre- 
quency and also for each voltage range of the various 
types of fluorescent lamps available. 

The fluorescent lamp is finding wide application in 
both the commercial and industrial fields and increasing 
use in the home. In the commercial field the lamp is 
being used as the general light source in equipment 
designs which are mounted flush with the ceiling, in 
pendant equipment and in “‘troffers.”” This latter is really 
a trough-coffer combination in which continuous rows of 
fluorescent lamps are well shielded in louvered troughs 
recessed in the ceiling. For example, a fluorescent troffer 
can replace a row of acoustical material in the conven- 
tional suspended acoustical ceiling. Until aluminum 
was placed on the priorities list, the troughs were gener- 
ally of matte aluminum finish with a parabolic contour. 
White porcelain enamel or lacquer will probably be used 
as a substitute for aluminum in the future. In the 
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IDEA OUTPUT 


...Give your designers some 
samples of Monsanto Plastics 


There’s something about Monsant 


Plastics that seems to generate prot 
ideas. Someone says, 


itable new 
“Let's try plastics” for lighter weight, 
or color, or for any of a half dozen 


other reasons. Then, from that start 
more ideas keep sparking until you 
usually end up with a far better 
product and with a simpler, faster 
way of manufacturing it! 

For example—this new four-in 
one screwdriver. 

Tough, sturdy, Fibestos (Mon- 
santo’s cellulose acetate) is used for 
the hollow handle. That adds color 
to a prosaic product. But more 
this Fibestos handle is transparent 
making it possible to carry four 
interchangeable bits a/ways in sight 
and near at hand to fit almost any 
type of conventional or star-slotted 
screw head you're likely to meet. 
No need to load a tool kit with a 
number of different screwdrivers... 
just a simple twist of the wrist, and 
the one you're holding becomes 
the one you need! 

And just about that simple is 
the way these new screwdrivers are 
manufactured. 

In one smooth, swift operation 
the handle is molded right around 
the steel shaft with a one-shot pro- 
cess worked out by the Worcester 
Moulded Plastics Company for Parker 
Wire Goods Co., Worcester, Mass. 
Practically no finishing needed... 
assembly is merely a matter of adding 
the bits and fitting the simultaneously 
molded cap to the handle! 

For information on any of the 
six Monsanto plastics, inquire: 
MONSANTO CHEMICAL COMPANY, 
Plastics Division, Springfield, Mass. 
District Offices: New York, Chicago, De- 
troit, St. Louis, Birmingham, San F rancisc« 
Los Angeles, Montreal 
THE FAMILY OF SIX MONSANTO PLASTICS 

(Trade names designate Monsanto’s 

exclusive formulations of these basic 

plastic materials) 


LUSTRON (polystyrene) - OPALON (cast 
phenolic resin ) - NITRON( cellulose nitrate ) 
SAFLEX (vinyl acetal) - FIBESTOS(cellulose 
acetate) - RESINOX (phenolic compounds) 
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industrial field and especially in the defense industries, 
the trend has been toward the use of the lamps in con- 
tinuous rows for the general lighting. 

As supplementary sources, the lower wattage lamps 
are being widely used as show case illuminants and to 
provide high footcandles over restricted areas in industrial 
plants. With supplementary lighting on machines it is 
possible to obtain from 100 to 500 footcandles. Where 
the lighting equipment is built into the machine, appear- 
ance and convenience are improved over machines with 
units mounted on arms which must be adjusted fre- 
quently. The small fluorescent lamps are well adapted 
for use in lighting units recessed in a machine, both 
because of their shape and their ability to withstand 
vibration. For example, a unit may be contained in 
the hood of a grinder where it would be entirely out of 
the way and yet provide the necessary light. If the 
unit is equipped with a gasket cover plate, no dust or 
dirt can penetrate it. 

Germicidal lamps. The bactericidal effect of 
ultraviolet radiation has long been known. Recent de- 
velopment of efficient sources of this germicidal radiation 
makes possible its practical use in many hygienic and 
industrial problems involving various types of organisms. 

This lethal action is characteristic only of that wave- 
length of ultraviolet which, instead of being either re- 
flected or completely transmitted, penetrates and is ab- 
sorbed by the organism. For practical purposes, this is 
the spectral range from 300 A to 2000 A. 

It is a remarkable coincidence that the radiation of 
maximum bactericidal effectiveness should be at approxi- 


mately the 2537 A line. This remarkable high energy 





Lamp Watts* 30 15 
Length in socket (in, ) 36 18 12 5% 
Bacteria —1 ft.— 
Time to kill.... 7-9 sec. | 15-18 25-30 | 14-1% 
sec. sec. min. 
Mold—1_ ft.—Time 
to kill... : 6-9 12-18 20-40 1-1% 
min. min. min. hr. 
Bacteria in average 
air duct (Cu. ft. per 
min.—No reflector)! 500-600 | 225-275 | 135-165 15-55 
Direct irradiation up- 
per half of 4000 cu. 
ft. room—equiva- 
lent air changes per 
hour 100 50 30 10 
Lamp life, hr., con- 
tinuous operation 2000 2000 750 1000 


*Add auxiliary watts for total 
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YERMICIDAL lamps, within properly 

engineer-designed equipment provide (A) 
lethal curtains past which air-borne bacteria 
cannot pass and (B) general treatment of the 
air as where this 30 watt lamp reaches upper 
room areas to impart the benefits of sanitary 
ventilation. C—Newest of ultra-violet light 
sources for health purposes. 


conversion is the basis of the modern fluorescent lamp, 
and the germicidal lamps are, in fact, identical to the 
fluorescent lamps except that the energy, instead of being 
efficiently converted into visible light by a fluorescent 
powder on the inner surface of the bulb, is even more 
efficiently transmitted to the outside by a special com- 
position of glass tube. 

The accompanying table gives the tentative rating as to 
the effectiveness of the lamps using B-Coli as a test 
organism. 

Germicidal lamps, properly integrated within unit 
equipment, are being used in hospitals and offices to 
provide “‘curtains’” of ultraviolet in doorways as bar- 
riers against cross infection, in ducts to provide sterilized 
delivered air, in overhead fixtures to reduce generally 
the bacteria content of the air and in cabinets for steriliz- 
ing drinking glasses, dental instruments, etc. 

Etched and brightened aluminum have been found 
most effective in reflecting the lethal rays produced by 
the germicidal lamps. These have a reflection factor 
of about 80 per cent. With the shortage of aluminum, 
however, chromium plated sheet steel is a likely sub- 
stitute in many instances. 

Sunlamps. In the sunlamp field the two year 
old S-4 lamp has been a factor in eliminating the 250- 
watt S-2 lamp from the regular schedule and the de- 
mand nearly equals that of the decade-old 450-watt S-1 
sunlamp. ‘This type of lamp introduces a new principle 
of mercury lamp construction. The arc discharge takes 
place within a small capsule-like tube of quartz. This 
construction with short arc length and small diameter 
allows operation at high vapor pressures. While the 
100-watt S-4 equals the 450-watt S-1 in erythemal ef- 
fectiveness, the S-1 comes closest to matching the sun in 
terms of spectral quality and warming effect. 

Black light lamps. Perhaps the most intriguing 
(and always fascinating) are the growing applications 
for what is now popularly known as “black light’’ within 
units of lighting service. Best source and the one most 
easily used is the 100-watt H lamp having the same 
mercury element as the S-4 sunlamp and designated as 
CH-4 for the spotlight and EH-4 for the floodlight. 


This source with its special filter is particularly rich in 
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Porcelain insulation, in a rapidly accelerating 
¢ trend, is coming to the front as a modern 
insulation material— MODERN BECAUSE OF ITS DESIR- 
ABLE CHARACTERISTICS AND MODERN BECAUSE OF ITS 
AMPLE AVAILABILITY TO MEET INDUSTRY'S INEXHAUSTIBLE 
DEMANDS. Unlike some of the other vital components 
of electrical equipment and appliances, porcelain 
insulation (up to the present time) faces no restric- 
tions or scarcities of raw materials. 

If you need a versatile insulating material which , 
has high dielectric and compressive strength, will § “SN MN Gb sista 
withstand arcing and thermal shock — investigate 
porcelain today. 


PORCELAIN “EARTH'S MATERIALS TURNED BACK TO ROCK” 


FIRE RESISTANT . . UNIFORM... SHOCK RESISTANT 
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radiation between 3000 and 4UUU A, and particularly 
at 3650 which is so effective for activating fluorescent 
materials. 

Many utility applications are being found for “black 
light’” and the laundry marking field in particular have 
found this method of identification quite satisfactory. 
Air raid protection schemes abroad make full use of 
fluorescent materials and black light sources in direction 
signs, instrument and switchboard panel lighting and our 
own Navy and military engineers have not been lax in 
studying black light applications to aircraft instrument 
lighting, to motor transport highway markers, and to 
other significant national defense schemes. 

Drying lamps. The idea of using radiant heat 
from filament lamps is of fairly recent origin, conse- 
quently only a relatively small number of fields have 
been explored. The greatest use of the lamps to date 
has been in the drying and curing of industrial finishes. 
There the advantages are: 

Lower equipment and installation cost. 

Greater speed. 

Clean and comfortable working conditions. 

Adaptable to changing paint schedules. 

Greater flexibility of equipment. 

Elimination of warm-up period. 
Tungsten-filament lamps for this service are 


available in 250, 500 and 1000 watts. The 250 


B 











watt is also available in a reflector type bulb incorporat- 
ing all of the advantages of compactness, efficiency and 
control inherent with this design. 

With the exception of the reflector type, these lamps 
should be used with reflectors. These equipments are 
generally plated with gold which is a very efficient re- 
flector of infra-red energy. Anodized aluminum reflectors 
are about 10 per cent less efficient initially than new 
gold-plated units but are also satisfactory for many infra- 
red applications. 
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In most installations, the temperature attained by the 
work is the factor that determines the result. Tempera- 
ture in a radiant oven might be considered similar to 
visibility in lighting applications. Just as visibility is a 
function not only of footcandles but also of reflection 
factor, brightness, and color contrasts, glare and size, so 
the temperature attained by the work in a lamp tunnel is a 
function of (1) watts of energy per sq. in. at the surface 
of the work, (2) percent of this energy absorbed by the 
work, (3) mass, specific heat and other characteristics 
of the work and (4) heat losses from the work by condi- 
tion, convection and low temperature radiation. In actual 
installations, the lamps are being used in cylindrical 
tunnels, flat banks and as portable equipment. 

Glow lamps. A group of glow lamps ranging in 
size from 14;-watt to 3-watts is available for a wide 
range of uses. Their ability to produce light at low 


RYING lamps, within properly designed 
equipment for the distribution of their heat 
energy perform some most useful tasks. A— 
Mounted in a production unit, within gold-plated 
reflectors, these 144 drying lamps reduce the time 
for drying synthetic enamel on stokers from 12 hr. 
in an air-dry to 9 min. The aluminum baffles 
minimize cooling drafts and_ re-direct stray 
radiation back onto the work. B—Typical drying 
lamp units including 250 watt PS-30 and R-40 
bulbs and the 500 and 1000 watt G-40’s. 


A 


energy level suggests their use as sig- 
nals or pilots in circuits where little 
current is available or where low cur- 
rent drain is desirable. In all except 
the 14;-watt lamp, the ballast is lo- 
cated in the base and no auxiliary is 
required, 

As a test lamp, this source will indi- 
cate (1) circuit alive, (2) by bril- 
liancy, whether 110 or 220 volts, (3) 
by flicker, if 25 cycle, (4) polarity 
—only negative glows on direct cur- 
rent, (5) grounded neutral wire. Holding one lead in hand 
and touching separately each of three legs of a three-wire 
system with the other lead, the two live ones will cause 
a glow. Lamps will not light on grounded neutral. 

As a pilot, the lamps will indicate (1) when fuse 
blows, (2) as a control for polyphase lines. When one 
phase is overloaded, the representative glow lamp will 
dim or go out, depending on voltage drop, (3) to indi- 
cate that high voltage lines are carrying current, and 
(4) as a visual voltmeter. 
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Choose Your Contacts.. 


You Are Still Using 
















Dr: overlook the fact that even the most ingenious mechanical 
design may seem inadequate in actual service if the electrical con- 
tacts do not measure up to the required standard in every phase. Short 
contact life, inefficient circuit control and outright failure can completely 


erase customer satisfaction regardless of any other merits of the product. 


That’s why we at Mallory urge so strongly that contact selection be | 
7 oD > 
made while designs are in process. Very frequently actual mechanical | 
efficiency can be improved when contact constants are known in advance. 
And never is it necessary to “‘adapt” electrical contacts in the hope 

P 


that they will serve. 


Mallory’s entire research and experimental facilities are at your disposal 
if needed to determine required contact characteristics. Mallory will 
duplicate any electro-mechanical operative principles for exhaustive con- 


tact tests ... or your own models will be employed if you desire. 


As the only maker of electrical contacts for every service, Mallory should 


be first on your list of sources whenever electrical contacts are needed. 


P.R. MALLORY & CO., Inc., INDIANAPOLIS, INDIANA Cable Address — PELMALLO 


Don’t Be Without It ! 
Mallory Contact Catalog 


P.R. MALLORY & CO. Inc. Here is a factual and complete contact refer- 
ence that deserves a permanent place in your 
: ~ L A i technical library. Send for your copy today. 


CONTACTS 
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FLEXIBILITY IN DRIVES 


(Continued from p. 61 


heavy shock loads are involved, as on steel mill equip- 
ment, or where the coupling is to be exposed to extreme 
weather conditions, they are made of brake lining mate- 
rial. For use on sustained loads, and where some de- 
gree of misalignment is present, tanned belting leather is 
employed, while on fluctuating loads and where high re- 
silience is required, a vulcanized, rubber-duck fabric is 
used. Synthetic rubber is employed when the coupling is 
to be subjected to oils, chemicals, ozone or heat. 

All-metal couplings are furnished in many designs 
which are simple in construction and dependable in oper- 
ation. One unit of this type, made in ratings of from 
24 to 3850 hp. at 100 rpm., has two flanges connected 
by means of torsionally flexible pin units which compen- 
sate for the misalignment of the connected shafts. The 
pin units consist of slotted steel keepers, one on each end 
of the pin assembly, and a number of steel laminations 
which are free to swivel on cross pins which hold them 
firmly in the slots of the keepers. One end of each of 
the pin units is held with respect to the flange by means 
of a spring retaining ring. The other ends of the units 
are free to move laterally in bronze bushings located in 
the mating flange. In addition to compensating for mis- 
alignment, the pin units provide a spring cushion. 

Another coupling consists of two steel hubs, a tem- 
pered steel member shaped in the form of a complete 
cylindrical grid, and two pressed steel shells which are 
bolted together and serve as the cover. The grid mem- 
ber rests in grooves between teeth which are cut on the 
peri-pheries of the hubs. These grooves widen toward the 
inner faces of the hubs in the form of arcs which bear a 
definite relationship to the thickness of the rings of the 
grid. The cover is of the full floating type and rides 
on the outer edges of the teeth which are spherically 
shaped. It also locates and restrains the grid. 


\ Lord Mfg. 
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UITABLE - for 

handling steady 
loads without ex- 
cessive oscillation, 
this coupling util- 
izes a leather disc 
with leather lugs 
bolted to it on both 
sides, providing a 
positive, silent 
drive, free from 
objectionable ham- 

mer action. 


Charles Bond 


Under light load, the grid is held between the outer 
ends of the teeth only, where the groove widths are the 
same as the thicknesses of the grid. This gives a long, 
free span between the points of support and the power 
is transmitted through almost the entire length of the 
flexible rings of the grid. As the load increases, the 
area of contact between the teeth and the grid also 
increases, thus automatically decreasing the span and 
stiffening each section against bending. The coupling 
remains torsionally flexible up to the point where the 
load becomes so great that the grid rings meet. 

Parallel shaft misalignment is resolved by the action 
of the coupling into angular misalignment. This is 
accomplished through the free-floating action of the grid 
and shell assembly. Where the two shafts are mis- 
aligned in parallel planes, the grid and cover shift 
through a corresponding angle and the coupling trans- 
mits power without artificial loadings. When angular 
misalignment is present, the grid and cover assembly 
takes a position halfway between the angle of the con- 


FPRACTIONAL C 


horsepower coup- 
ling (A) having hubs 
bonded to centra] rub- 
ber section, transmits 
torque in shear, result- 
ing in a high degree of 
flexibility. Made of 
oil-resistant rubber, 
gripped permanently 
by die-cast ends, coup- 
ling (B) provides ample 
flexibility for inner 
angular and_ lateral 
misalignment. Oil- 
resistant spider, used 
between coupling 
halves (C), has con- 
cave curved lugs which 
mate with convex sur- 
faces of hub lugs to 
maintain uniform com- 
pression. Coupling 
(D), used where ex- 
plosive gases, vapors 
and liquids are met. 


Certified Flexible Couplings 





Lovejoy Flerible Coupling 
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Possibly you didn’t realize 
(or care) that the caster wheels on 
your tea table, before being formed in 
the mold, were nothing more than 
phenol or urea formaldehyde _ pills. 
They’re more recognizable as plastics. 


Now, tea tables and pills are hardly 
a new relationship —but, nevertheless 
interesting. It was brought about when 
the Bassick Company of Bridgeport 
looked into the possibilities of plastics. 


For caster wheels, first of all, 
needed strength. They had to be light 
weight. Color, in some instances, was 
desirable. Design could mean added 
altractiveness, and plastics seemed to 
fill the bill. 

It could be done but it hadn't. So 
Bassick Company studied their problem 
and turned cautiously to plastics. Their 
pioneer experience with a few sizes led 
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to a close co-operative study of design 
materials and processes with the 
Plastics Department of the General 
Electric Company. Today the produc- 
tion of plastic caster wheels amounts 
to millions of wheels annually. 

Before forming, caster wheels are 
phenol or urea formaldehyde _ pills. 
That’s how they go into the mold. 
They come out as you see them here 
or on your tea table—attractive, dur- 
able, light weight, colorful products of 
high quality. 

Caster wheel production is only one 
phase of General Electric’s widespread 
plastics business but it is symbolic of 
the co-operative development, engineer- 
ing, designing and manufacturing opera- 
tions required for satisfactory plastic 
products. 
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nected shafts. Under parallel or angular misalignment, 
the driven shaft has the same value of instantaneous 
angular velocity as the driving shaft, since every ring 
of the grid acts as a driving member. This avoids high 
stresses in the connected shaft due to rapid acceleration 
and deceleration torque deflections, which would other- 
wise be present. 


SEVERAL DESIGNS ARE AVAILABLE 


URNISHED in ratings from 24 to 18,000 hp. 
at 100 rpm., this coupling is made in several varia- 
tions of the basic form. These are designed for applica- 
tions where vertical shafts must be connected, where lim- 
ited space requirements are imposed, where higher operat- 
ing speeds are required, etc. It is also made in combina- 
tion with an adjustable pressure friction clutch for use on 
machines where protection is required from instantaneous 
overloads. On this unit, the torque transmitted through 
the coupling is controlled through the adjustment of load 
regulating springs which control the pressure on a 
moulded friction facing. This pressure can be varied 
so that the torque ranges from practically zero up to 
the rating of the coupling. 

To meet the requirements of average mechanical 
power transmission applications, a three-piece flexible 
coupling is available in ratings of from 14 to 621 hp., at 
100 rpm. This unit incorporates two iron jaw flanges 
which support an iron center block through which the 
load is transmitted. The center member, which is a 
square hollow casting, is constrained between the two 
parallel jaws of each flange so that it is free to float 
across the face of each. Non-metallic bearing strips, 
mounted on each face of the center block, transmit the 
load from the bearing surfaces of the flanges to the center 
block. The strips are impregnated with graphite to give 
primary lubrication. Regular lubrication is supplied from 
a reservoir in the center member through capillary felts 
which serve to meter the lubricant through orifices in 
the bearing strips. Where a higher torque transmitting 
capacity is desirable, this coupling is furnished in designs 
which employ forged or cast steel flanges and cast steel 
center blocks. The bearing faces of the jaw flanges are 
chromium plated in order to provide hard, wear resisting 
surfaces for transmitting the load to the center block. 

Gear type couplings are made in sizes ranging from 
fractional hp. types up to units rated at 30,000 hp. at 
100 rpm. On these couplings, gear teeth, formed on 
the periphery of each shaft hub, mesh with corresponding 





2 
Philadelphia Gear Works | ) 


Continental- Diamond Fibre 





Le tims load carrying capacities equal to 

all-steel couplings, this light weight unit 

has female hub made from moulded synthetic 

material. Max. hp. at 100 rpm. ranges from 
1% to 20. 


teeth on the interior of a floating and connecting sleeve 
member. This construction permits large bearing sur- 
faces and low unit stresses to transmit the load. Where 
shaft misalignment exists, the crowned teeth on the shaft 
hubs allow the floating sleeve to rock and assume a neu- 
tral position without binding action as the shafts rotate. 
In operation, the lubricating oil spreads around the inner 
circumference of the floating sleeve, submerges all teeth 
and bearing surfaces and, due to centrifugal pressure, 
maintains an oil film to cushion shocks and prevent wear. 
For applications where space is limited, a gear-type 
coupling is available which provides full flexibility with 
greatly reduced axial clearance. In this design, com- 
pensation for misalignment is made by an internal sleeve 
floating between an externally geared hub and an inter- 
nally geared covering sleeve. The internal sleeve, en- 
gaging the hub and the outer sleeve, is free to slide and 
rock, adjusting for differences in alignment. Either the 
geared hub or the covering sleeve may be used as the 
driving member. All external teeth are crowned, giving 
complete freedom to the floating sleeve within the design 
limits of the coupling. Compensation is provided for 
offset, angular and combined misalignment, without re- 
sistance to free lateral float of the connected shafts. 
When two machines are connected to a single drive 
motor with couplings of this type, it is possible to operate 
one unit by unbolting the coupling and drawing back the 
outer sleeve on the unit which is not to be used. As 


Boston Gear Works 


LOATING center 

block of coupling 
(A), made from non- 
metallic material, is 
free to slide at right 
angles across jaws of 
metal flanges. Con- 
trolled lubrication is 
effected by means of 
a self-contained oil 
reservoir in center 
block. Unit (B) utilizes 
a ball-bearing insert. 
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‘te case or THE BOTHERSOME BURRS 


SOLVED BY THE ARMCO SERVICE MAN 


A manufacturer of motor laminations 
began getting some bad bolt-hole 
burrs. He tried most of the usual 
remedies, but the bothersome burrs 
persisted. So he put in a call for the 
ARMCO Service Man. 

The clearances were changed and 
the dies reset—still no luck. Then 
the ARMCO man learned that the bolt 
holes only recently had been added 
o the design, the laminations former- 
'y having been clamped together. 

This was his clue. He suggested 
hat the die grinder equalize the wear 
mm the punches and the die. This 
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evened the clearances and allowed the 
laminations to come through clean as 
a whistle. 

An unusual case, to be sure. Yet it’s 
the sort of trouble on which ARMCO 
Service Men thrive. Their knowledge 
and experience, with the skill of your 
own operators, speeds the solution 
of time and money-losing problems. 

The next time you run into sheet 
trouble, give ARMCO a call. A Service 
Man will get on the job promptly. 
There is no cost nor obligation. The 
American Rolling Mill Company, 
2421 Curtis Street, Middletown, Ohio. 


ARMC 


ELECTRICAL 
SHEETS 
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Pen or Pencil 


We could have brought out a pencil 
cloth when we introduced Micro- 
Weave Tracing Cloth, but we didn't 
because we were not satisfied with a 
“just as good” product. We wanted 
something better, and now we have 
it — sufficiently better to prove itself 
on the drawing board. Micro-Weave 
Pencil Cloth is made in a new way, 
and it has a surface with a real pencil 
affinity — you try it, and you will real- 
ize how much of an understatement the 
word “better” is. 
SAMPLES ON REQUEST 

Ask your dealer for Micro-Weave Pencil Cloth. 


The Holliston Mills, Inc. 


NORWOOD, MASS. 


BOSTON ° NEW YORK 
CHICAGO ST. LOUIS 


PHILADELPHIA 
RICHMOND 
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The dispensing roll container is 
a protection, a convenience and an 
identification. It keeps the cloth 
clean — handy brackets attach to 
desk or table. 
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John Waldron 


the hub on the drive motor shaft is solid, there are nc 
loose parts to interfere with the free rotation of th: 
driving shaft. 


FOR EASY DISCONNECTION 


HAIN type couplings normally employ two sprockets 

which are connected together by some form of 
roller or silent chain. They are easily disconnected 
without axial shifting of either shaft, thus allowing each 
shaft to be operated independently when required. Rolle: 
chain units utilize both single-width and double-width 
chains which are designed with various types of rollers. 
On one coupling, for example, the sprocket wheels are 
connected by a chain which utilizes a divided roller, 
combining the advantages of a double roller chain with 
the more simple construction of a single width type. 
This coupling has great flexibility of design for meeting 
special conditions and is made in ratings from 114 to 
186 hp., at 100 rpm. 

In another design, the two sprockets are coupled by 
a tight-fitting, double chain, one strand of which has 
cylindrical rollers and the other strand convex rollers. 
The strand with cylindrical rollers fits its sprocket snugly 
as does the strand with the convex rollers, although the 
latter has a line contact only against the sprocket teeth. 
The alloy-steel pins of the chain, which act as canti- 
levers under load, are held firmly at one end by the 
cylindrical roller strand. The other end of the pins, 
projecting from this support, has freedom of movement 
and is able to flex when the load is transferred to the 
drive member of the coupling through the convex roller 
strand of the chain. The resultant spring-like action of 
the pins gives the coupling torsional flexibility, the pins 
acting as cushions on which the power load rides. 

This coupling, which is made in ratings from 14 to 
106 hp. at 100 rpm., allows end play up to 3 deg. 
angular misalignment on either side of the centerline and 
also limited radial misalignment. Where extra flexibility 
is required, a variation of this coupling is available which 
consists of two single sprockets, a double ‘“‘floating” 
sprocket and two strands of double-width roller chain 


Farrel-Birmingham 





\ (PORRONAELS flexible pin units in this B 

- coupling (A) compensate for misalignment of 
the connected shafts and also provide a spring 
cushion for shock loads and transverse vibra- 
tions. Compensation for misalignment in this 
gear-type coupling (B), shown bolted to fly- 
wheel, is made by an internal sleeve floating 
between an externally geared hub and an in- 

ternally geared covering sleeve. 
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with GENERAL PLATE 
Laminated Metals 


The performance of virgin metals always goes 


m 


just so far—bdut frequently not far enough. And to 
bridge the gap between the limitations of a single 


LOL ELLA LEONA ad 


metal and the desired results, a laminated metal 


must be used. 


f For instance, if you want to use copper under 
P corrosive conditions use a silver on copper lam- 


inated metal. Or if you want a metal that is mag- 





netic on one side and non-magnetic on the 
other side use a laminated combination of 
ferrous and non-ferrous metals. Or for 
current-carrying material with plenty 
of spring, use a bronze on copper lamin- 
ated metal, etc. 


General Plate engineers have specialized 
in producing such laminated metals in all 
shapes and forms—plate, coil, wire and 
tubing—for many long years. Let them 
work out your problems with you. Write. 


General Plate Division 


of Metals & Controls Corporation 


Metals and Controls Corporation Divisions manufacture the following products: Laminated & solid precious metals, 
electrical contacts—Solid and rolled plated precious metals in all forms—Trufiex Thermostatic Bimetals. 






~EPTEMBER 1941 


34 FOREST STREET, ATTLEBORO, MASS., U.S.A. 














electrical eated products - 


“e CHROMALOX 


UNITS! 


You can slash hours off 
production time by using 
in your product neatly-fit- 
ting, quick-to-assemble, 
Chromalox electric heating 
units. 


Do you manufacture a 
heated product for Army or 
Navy use? Is it badly need- 
ed in our National Defense 
program somewhere— 
either directly or indirect- 
ly? Then, by all means, 
specify an electric heating 
unit that can fit right into 
the design of your product, 
and insure its production 
without fuss and bother- 
as Chromalox units will. 
Space limitations, cumber- 
some designs, bottleneck- 
ing production lines, and 
all that go with them are 
eliminated when you speci- 
fy Chromalox units. 


There is a size, type, and 
capacity of Chromalox unit 
to fit your product, and an 
experienced staff of electric 
heating specialists ready to 
back itup. Write Wiegand 
engineers about your spe- 
cific problem how. Profit 
by their wide experience in 
aiding the design and man- 
ufacture of electrically 
heated products. 


‘The Chromalox Book of 
Electric Heat” is praised by 
design engineers everywhere. 
It contains a wealth of infor- 
mation. Mail the coupon 
with your letterhead today. 


EDWIN L. WIEGAND COMPANY 


7530 Thomas Bivd. Pittsburgh, Pa. 
Send me the CHROMALOX BOOK OF ELECTRIC HEAT 

Name Position 9 
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of the same design as that used with the standard untt. 
For use on connected machines where overloads occur 
frequently, a shear-pin hub can be supplied. 

Casings are generally recommended by manufacturers 
for roller chain couplings that are regularly subjected to 
considerable angular misalignment or end play, or are 
exposed to dusty atmospheres, moisture or water splash. 
Revolving casings are made of aluminum and are usually 
of split construction. They are arranged for convenient 
lubrication, with effective oil-tight gaskets and cork or 
composition seals to keep the grease in and dirt out. 

One type of silent chain coupling has alloy-steel 
sprockets, heat treated for extreme tooth hardness. The 
chain, which transmits the load between the sprocket 
halves, has a single-pin joint and a special connecting 
link for quick disconnection. Due to the large number 
of contact points between the links of the chain and the 
sprocket teeth, the load is so distributed that unit stresses 
are small. Also, the pins, which are flexibly held by 
the many links of the chain, divide the load so that each 
pin carries its share even when misalignment is present. 
A solid guide link, fitting into a groove in one of the 
sprockets, keeps the chain in positive engagement. The 
opposite sprocket has a plain face, allowing for easy 
end-float. In standard-size couplings, a split aluminum 
cover is used to insure adequate lubrication. On the 
smaller sizes, spun metal covers are used, while for the 
larger, slow speed units, stationary sheet metal housings 
are available. 


Among the companies active in the manufacture of flexible 
couplings and including those contributing information for this 
article are: American Flexible Coupling; Baldwin-Duckworth 
Chain; Charles Bond; Boston Gear Works; Central Die Casting 
& Mfg.; Certified Flexible Couplings; Congress Tool & Die; 
Continental-Diamond Fibre; Crocker-Wheeler Electric Mfg.. 
Cullman Wheel; Diamond Chain & Mfg.; Falk Corp.; Farrell- 
Birmingham; Guardian Utilities; Harris Products; Henry En- 
gineering; Hilliard Corp.; D. O. James Mfg.; Link-Belt; Lord 
Mfg.; Lovejoy Flexible Coupling; James Millen Mfg.; Morse 
Chain; Philadelphia Gear Works; Poole Foundry & Machine; 
Ramsey Chain; Richardson; Smith Power Transmission; Smith & 


Serrell; Thomas Flexible Coupling; John Waldron; and T. B 
Wood's Sons. 


WHEN SPECIFYING RELAYS 


(Continued from p. 47) 


Lighting loads require in some instances special alloy 
or impregnated carbon contacts. The heavy inrush cur- 
rent which is a result of low cold filament resistance 
has a tendency to cause contacts to weld, hence, the 
change in contact material. In vital parts of elevator 
control it is considered good practice to use carbon or 
impregnated carbon contacts also to guard against weld- 
ing. In this connection, depending on the severity of 
operating conditions, relays should always be derated 
when base metal or carbon contacts are used. 

Direct current control relays except where they handle 
low pilot current and non-inductive loads should be 
equipped with magnetic blowouts. These devices pro- 
duce a magnetic field in a direction that causes the arc 
to stretch out until it can no longer maintain itself. 
Blowouts can as a rule only be obtained on the heavy 
duty type of industrial control relay. Another means 
to eliminate arcing on dc. is the use of capacity shunted 
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cod BLUtPRINTS 


ARE AT THEIR VERY BEST 
WHEN MADE ON PEASE 
BLUEPRINTING MACHINES 


Tiocasse. ONLY PEASE HAVE 


* Sliding “‘Vacuum-Like” Contact which smoothes out 
tracing inequalities . . . gives 2434” uninterrupted 
exposure area, more than is possible with a 12” 
cylinder . . . and, for example, prevents printing a 
“3” as a “9,” etc. 


* Three Speed Lamp Control which allows the lamps 
to be operated at 10, 15 or 20 amperes, doing away 
with running speed and dryer heat changes . . . The 
mechanical operating speed remains the same and 
the lamp amperage varies according to the tracing 
being reproduced. 


* Actinic ‘‘No-Break’’ Arc Lamps, four in the 42” and 
five in the 54” model, which give unequalled uni- 
formity of light emission . . . burn for 45 minutes 
without a break and resume instantaneously. 


* Horizontal Water Wash which floats the exposed 
paper horizontally free from tension, thus prevent- 
ing wrinkles and eliminating stained prints and vir- 
tually all bleeding. Tanks are of rust resistant copper. 


* Quick Change Chemical Applicator System which al- 
lows change from Blueprints to Negatives or vice 
versa, in 30 seconds, and provides the only method 
of applying potash to one side and hypo to both | 
sides of paper, thus eliminating yellow stains. Very 
economical. 


* Aluminum Drying Drums, five 8” diameter drums 
thermostatically controlled, heated either by gas or 
electricity, which allow gradual drying, automat- 
ically and without distortion, resulting in “prints as 
flat as hung wallpaper.” 


Model “22-16” is made in 42" and 54” sizes; write 
for descriptive literature. Pamphlets on lower ca- 
pacity Pease Blueprinting Equipment will also be 
sent upon request. No obligation. 


THE C. F. PEASE COMPANY » 


2605 WEST IRVING PARK ROAD 


Thin eal ; , CHICAGO ¢«- ILLINOIS 
e yal . 


A TYPE AND SIZE FOR EVERY REQUIREMENT INCLUDING DIRECT PROCESS PRINTING 
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ALLENS 





LEADING WAYS ALLEN 


Hollow Screws will improve 
your machines and products 





(1) IMPROVED DESIGN: The greater holding power 
of ALLENS permits use of smaller size screws, — hence 
more compact designs of machines, appliances and 
apparatus. Made from special-analysis alloy steel 
ALLENOY), scientifically heat-treated and precision- 
threaded, these screws hold parts together with a grip 
that defies vibration. 


(2) EASE OF ASSEMBLY: With the handy hex keys, 
ALLENS can be quickly set-up in hard-to-get-at places 
where open-end wrenches can not be worked. For 
added convenience the smaller sizes of screws may be 
held on the keys and threads started in the tapped hole 
with no finger manipulation. 


(3) LOW MAINTENANCE: With ALLENS there are no 
slots to burr or become worn; no heads to become 
rounded and battered by wrench slippage. Adjustments 
can be made indefinitely with no damage to the socket 
hole. Replacements rarely are necessary since every 
ALLEN screw is guaranteed perfect, being instrument- 
tested at every stage and inspected manually and visually 
before shipment. 


Call on your local Allen Distributor for samples and accommodating service. 


THE ALLEN MFG. COMPANY 


HARTFORD, 


CONNECTICUT, U.S. A. 
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across the relay contacts. Condensers connected in this 
manner will tend to absorb energy at the instant the 
relay contacts open and are quite effective when properly 
proportioned to the circuit. This method is popular on 
relays of the midget type which cannot be adapted fo: 
blowout coils because of their size. 

Reversing service on motors is accomplished with: 

Double throw contacts on a single relay. 

Single throw relays and mechanical interlock. 

Single throw relays and electrical interlock. 

Plain double throw relays for motor reversing are 
used on fractional horsepower ac. motors but are not 
recommended for dc. use or for high voltage ac. use. 
The .reason obviously is that the arc is apt to carry over 
and result in a short circuit. The safest type of reversing 
switch consists of two relays mounted in such a manner 
that a mechanical interlock bar can be provided to re- 
strain operation of one relay while the other is energized. 
At times this method is used in combination with elec- 
trical interlocks which consist of one normally closed 
contact on each relay connected in series with the coil 
of the opposing relay. When so connected it is impos- 
sible for either relay to operate until the other is in the 
final de-energized position. 

Field protective and vibrating relays are other types 
of industrial control relays. The coils on field protec- 
tive relays are oversize to cover wide ranges of current 
sometimes encountered in this application and, as the 
name implies, are connected in series with the motor 
field to protect the motor and other equipment in the 
event of field failure. Vibrating field relays are of a 
similar type, having light armature and contact assem- 
blies and usually high dropout characteristics. They are 
sometimes provided with both start and run coils con- 
nected in series with the motor armature circuit while 
the contacts are connected in parallel with the field rheo- 
stat. Their function is to insure full field during the 
starting period. 

Transfer relays for automatic bus transfer under low 
voltage conditions are sensitive to voltage changes and 
not necessarily sensitive in the sense that their current 
drain is small. In fact, this type of relay may consume 
as much as 10 to 20 watts. For automatic transfer in 
case of voltage failure an ordinary relay of the double 
throw type may be used. 

Sensitive relays employed for the express purpose of 
conserving energy, or where only small amounts of energy 
are available, can be obtained to operate on as little as 
10 to 14 milliwatts. These are not instrument type 
relays but will handle up to 1.5 amp. on their contacts. 
Adjustment for pick-up and drop-out can usually be 
made within 15 per cent of each other. The sensitivity 
of these relays is derived from the type of construction 
and from the grade of iron used, usually a nickel iron 
having relatively high permeability at low inductions. 

Three wire control relays such as used in thermostat 
circuits having “high’’ and “‘low’’ contacts are usually 
referred to as ‘instrument three wire control relays.” 
The thermostat causes the relay to pick up on the “low” 
contact and a maintaining circuit is provided on the relay 
to hold it in the energized position until the “‘high’’ con- 
tact on the thermostat closes. This action short circuits 
the relay coil through a resistor, or, if the relay is fed 
by a bell transformer, it short circuits the transforme: 
secondary, causing the relay to drop out. Another form 


ELECTRICAL MANUFACTURING 


Donan ee ee 





A 











le 


ol 
gy 


pe 
ts. 
be 
ity 
ion 
on 


tat 


lay 
on 

uits 
fed 
ne! 
orm 


NG 





: 


Pea 


5 
i 
f 

3 
¥ 
~ 
i 













BRUNING “75” PRINTER 
AND 154 BW 
DEVELOPING MACHINE 


i vi vide the 
These two machines W ill yew a 
h efficiency print product! 


hig nent to today’s 


vear your print departn or on 
eaelll One man can develop a 
x 11 BW Prints per — -~ 
x 

two men can develop 2600 82 
BW Prints per hour. 
0 
Prints up to 42 r 
length, can be handled. 


‘he Brunin booklet. 
Oe fully describes the 
* Model 154 Devel- 
tion about 


and devel : 
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in width, any 


“New Light 
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On Prints,” 
Printer and the Mo 
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printers 
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BRUNING Since 1897 


SPEEDS—SIMPLIFIES—AND PROTECTS A NATION’S DRAFTING 


New ‘ork * Chicago « Los Angeles + Boston + Detroit + Houston + Newark + Kansas City + Milwaukee 
St. Louis + Pittsburgh * San Francisco + Seattle ir 





vs take the shortest possible 


time between plan and prod- 
uct when you use Bruning BW 
(black line) Prints, instead of blue 
prints. 

The reasons are simple. BW 
Prints are produced in seconds — 
rather than the minutes that blue 
prints require. BW Prints require 
two simple steps—exposure and 
development—while blue prints 
require five. BW Prints 
need no washing and dry- 
ing. BW Prints permit 


big volume production of 








Name 


prints cut to the exact size of your 
tracings—no unrolling and cut- 
ting of roll stock to get the prints 
you want. No wonder BW Prints 
smooth out “kinks” in production 
all along the line! 

Bruning representatives have 
facts and figures to show you why 
you can save time—and money — 
with Bruning Black and White 
Prints. For faster production, get 
in touch with one soon— 
and mail the coupon now 
for complete information 


about BW. 


CHARLES BRUNING CO., Inc. 117 
New York: 100 Reade St. « Chicago: 4700 W. Montrose 
Ave. « Los Angeles: 919 South Maple Avenue. 


2-206 


_Please send me free literature on the Bruning Black and 
White Direct Printing Process. 


Compan) 


Address City State 
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DOUBLE 
BEARINGS 


In recording thermometers, stoker controls, industrial oven and ‘air- 
conditioning controls, action signs, clock movements, timing machines, 
electrocardiographs — and in many other applications — thousands 
of these tiny, powerful motors are giving satisfaction in a big way! 


SYNCHRON ‘600"' is especially designed for use where small 
size is the first requirement — yet strength and power are also essential. 
The streamlined case is only 2°,’ in diameter by 1-5/16" deep. 
Four mounting ears are provided. SYNCHRON ‘600" will pull 
up to 8 oz. direct load continuously at 1 RPM. Models are avail- 
able in speeds from 1 to 60 RPM either clockwise or counter-clock- 
wise in all voltages and cycles. Tested for dependable performance 
in temperatures from 40° below zero to 140° above. Furnished 
with 10 tooth-54 pitch or 10 tooth-48 pitch pinions or solid shaft 
19’ diameter x *,"’ long. 


BUILD YOUR PRODUCT 
AROUND SYNCHRON “600” 


Start with SYNCHRON ‘600" Self-Starting Timing Motor — and 
design your product around it! Send today for information 
and descriptive literature on the complete line of 
SYNCHRON Timing Motors, Timing Machines, 

and Clock Movements! 
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of three wire control relay, probably the most widely) 
used, does not include a resistor in series with the coil 
An extra contact is provided, in addition to those re 
quired for load purposes, to be connected as a maintain 
ing circuit for start-stop or instrument control. 

When used in conjunction with push buttons the main 
taining contact is connected in parallel with the start 
button “I”? and “‘2’’, holding the relay closed after the 
start button has been depressed. Ass an instrument con- 
trol relay it requires that type of instrument providing 
two ‘‘make’’ contacts closing in predetermined order as, 
“C” to “B” to “A”, and opening in the opposite 
sequence as, “A” to “B” to “C’. The relay main- 
taining contact is connected in parallel with contact “B” 
to “A”’. 

Latch-in relays are used in locations where continuous 
current on the coils cannot be tolerated. Operation is 
obtained with the equivalent of two normally open push 
buttons. The main coil is energized momentarily and 
the contacts are caused to latch into either open or closed 
position, remaining this way until the release button is 
depressed. The latch mechanism is then released, re- 
turning the contacts to their original position. These 
relays are used in school rooms, hospitals, etc., where 
absolute quiet is essential, in carrier frequency circuits 
where continuous current is not available, etc. 

Time delay relays are commonly available as follows: 

|. Slugged relays. 

2. Mechanical escapement relays. 

3. Capacitor time delay relays. 

4. Thermal time delay relays. 

5. Dashpot time delay relays. 

6. Motor driven time delay relays. 

In the order outlined, and neglecting other limitations, 
the time delay relays listed appear as the extremely short 
timing in type |; through type 6 the extremely long time 
type. Briefly, slugged relays (for dc. only) are usually 
limited to about one-fifth second although they are avail- 
able up to one or two seconds. Capacitor relays (for 
dc. only), and mechanical escapement relays cover tim- 
ing ranges of fractional seconds up to several seconds. 
In longer timing applications they may become ungainly 
or undependable. Thermal time delay relays cover, as 
a rule, from a few seconds up to approximately two 
minutes with a fair degree of accuracy and dependability. 
They are built for both ac. and dc., and may be ob- 
tained with ambient correction for reasonable tempera- 
ture ranges. Dashpot time delay relays for both ac. 
and dc. utilizing air, oil, or mercury as the delay medium 
are susceptible to temperature variations unless proper 
corrective means are used. Dashpot time delay relays 
are obtainable in all sorts of timing ranges from split 
seconds up to several minutes. The motor driven time 
delay relay is most popular for process control specifica- 
tions and is used with other equipment. 

Heavy duty general purpose relays, the back-bone of 
all industrial control relay lines, are designed for long 
life and flexibility. Construction is along contactor lines 
and it can be used direct for actual motor loads up to 
two or three horsepower, depending on the type of 
service, the voltage, and the frequency of the supply. 
The design readily adapts itself to mechanical inter- 
locks, mechanical latch mechanisms, isolated normally 
open and normally closed contacts, blowouts, and other 
modified assemblies. 
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Kimpak .2%. 
Protects Your Product with 
“Shock-Absorber Action! 
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AND KIMPAK DRESSES UP 
yOUR PRODUCT, T00. 


Showing how Lionel Corporation uses KIMPAK to protect its 
latest model electric trains from shipping damage. 


A Time Saver 
in your Shipping Room 


® Soft, yet resilient, KIMPAK* acts as a shock absorber for 
your product in transit . . . guards against breakage and 
scratches .. . saves time and waste in your shipping room 

. .and dresses up your product as well. 

You buy KIMPAK in rolls, sheets and pads of the thick- 
ness and size that meet your needs exactly. KIMPAK is 
inexpensive, light-weight, flexible . . . as easy to use as a 
piece of string. Since KIMPAK absorbs 16 times its own 
weight in moisture, it more than meets government postal 
regulations regarding shipping of liquids. 


Don't delay. Mail coupon for complete informa- 
tion about KIMPAX. 


Kimpak 


FOREIGN COUNTRIES 


CREPE WADDING 


protects your product, dresses your package 
‘Rex. U. S. and Can. Pat. Off.) 


KIMBERLY-CLARK CORPORATION EM-941 
Neenah, Wisconsin 

Please send me information about KIMPAK. 

Company 

iddress 
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(Continued from p. 50) 


parts. Many of the smaller parts, including various re- 
sistors and fixed condensers, are applied to the under side 
of the chassis. Most of the work, including all wiring 
and soldering, is done at benches on which the assembly 
is carried forward in inclined position on wheeled car- 
riers supported on a track. On straight portions of the 
track, some of the support-wheels bear on the track, but 
where the carrier must turn a corner extra wheels roll 
on the bench. On this conveyor line, there are 13 sta- 
tions at which girls apply wires and small parts to the 
under side of the assembly and three stations at which 
soldering of connections is effected. All soldering is done 
with electric irons, using hollow flux-filled solder wire. 
One of the units applied to the assembly is a female 
receptacle and, at the end of the line, one of the tests 
applied is that of checking each of the 20 selector posi- 
tions. Before the unit reaches the test station, however, 
all 13 tubes are installed and the wiring is checked vis- 
ually. In the final test, the unit is tried on specified fre- 
quencies. Tests are also made for alignment, selective 
reception and selective recording, both with the wireless 
and the wired control boxes with which the unit may be 
required to operate. Power transformers are all tested 
for maximum current output before they are installed and 
two operators in a separate room test every tube received, 
after preheating, to make sure that it meets specifications 
as to performance. Tubes are then all dated and marked 
to show that they meet the Seeburg requirements, this 
applying not only to tubes which are supplied with the 
Symphonola as original equipment but to those subse- 
quently supplied for service. 
rom a mechanical standpoint, the major unit of the 





\ N the fabrication of the cabinet it is near the 
- start of the final assembly line, that the lighting 
unit (A) for the front door is applied. B—In goes 
the speaker unit, ready mounted to baffle board. 
The sound booth, in which speakers are tested 
B before installation, is seen at left. 
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O MEET the increased requirements of Industry and National Defense, 
Ohmite has completed a large new factory addition and greatly expanded 
production facilities. The enlarged plant, devoted exclusively to the manu- 
facture of quality Rheostats, Resistors, Chokes and Tap Switches, is working 
day and night to provide dependable units for industrial, aviation, radio, electronic 
and scientific applications. Everything possible is being done, under present 
emergency conditions, to keep Ohmite service, as always, foremost in the field. 



















Ohmite Products are veterans of service on land and sea, in the air and on the 
ground, in industry and in the armed forces of the nation. 


They are available in the most extensive range of types and 
sizes to meet each need best. There are over 1000 stock items. 
Special units are produced to exact specifications or engineered 
for you. 


If you want dependable units to safeguard the life-line of 
performance in your application, let the specialized, experienced 
Ohmite Organization help you. 





Send For Helpful 96-Page Catalog 


Write on Company letterhead for Ohmite 
Catalog and Engineering Manual No. 
40. It's full of valuable information. 


OHMITE MANUFACTURING CO. 
4806 Flournoy Street - Chicago, U.S. A. 


SEPTEMBER 1941 
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Your TEXTBOOK on 


Many 


by 3 
HUN ADE Eoe 


Design Engineers and | 
Purchasing Agents: Complete your files with this new 


free manual—"“Relays by Guardian”’—showing the largest line 
serving American industry. Strictly informative .. . it points 
the way to apply the maximum degree of Electrical Control in 
a minimum amount of space... thereby eliminating priority 
materials, machine time, man-hours. 

More than a catalog... this valuable book contains, in addi- 
tion to complete technical data... scores of true-to-product 
illustrations ... suggested applications ...complete instruc- 
tions on how to order. 


44 PAGES .. . Devoted entirely to 
IR LAYS by GUARDIAN 


Page after page...Controls by 
Guardian range from small single 
units up to intricate combinations 
of Solenoids—Switches—Relays. 
Each illustration clearly depicts the 
compact design and easy mounting 
of controls by Guardian. Each car- 
ries complete data on contacts— 
coils—construction—mounting— 
specific applications. 


*7,146 Standard Pre-designed 
Guardian Control Parts! 

Yes ... more than *7,146 standard 
parts are available to make up any 
combination of controls shown in 
the Guardian Book. These represent 
thousands of design and tooling 
hours already spent... give youa 
big head-start unobtainable else- 
where. 

RESULT— We start to design and 
build a production sample the same 
day your blueprint or sketch arrives. 
Then, ANY QUANTITY for fast de- 
livery of the very control you need! 
WRITE TO GUARDIAN—Get your new 
Guardian Book postpaid by return 
mail. No cost. Your copy is waiting. 
Send for it today. 


Send Blueprint for Cost-Free 
Recommendations. Write 


INTERLOCKING CONTROLS 
RADIO CONTROLS 
LIQUID LEVEL 
AIRPLANE CONTROLS 
COMMUNICATIONS 
TIMING CONTROLS 
STEPPING RELAYS 


U.S. GOVERNMENT 
SPECIFIED CONTROLS 


CONTACT SWITCHES 
COUNTING UNITS 
REMOTE CONTROLS 
SOLENOIDS 
DELAYED ACTION 





Series BK —16 Relay. Builtto 
minimum tolerances and the 
most exacting requirements in 
production quantities for the 
U. S. Signal Corps. 


*Inventory Count Jon. 1, 1941 


GUARDIAN ELECTRIC 


1627 West Walnut Street Chicago, Illinois 


LARGEST LINE OF RELAYS SERVING AMERICAN INDUSTRY 
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entire product is the record changer, but this too includes 
several electrical units upon which it depends for its 
operation. The record changer chassis is (except for the 
electrical components) built up largely from zinc alloy 
die castings. Much of the assembly is done on a roller 
conveyor line, but some of the sub-assembly work is on 
benches set up to feed into the main record changer 
assembly at the stations required. After doing some 
minor assembly on side members of the frame, these 
members are set on a jig and the cross bolts are fastened 
with nuts to space the frames the correct distance apart. 
In this fixture there is also attached the main driving 
motor which has previously been applied to a base by 
spring wire supports. This is a 149-hp. 6-pole ac. type 
and runs at 1173 rpm. Some line reaming of the 
changer frame is done in the jig and two electric nut 
setters, supported from springs above, are used to tighten 
nuts. Two operators work simultaneously from oppo- 
site sides of this jig, taking parts from adjacent boxes and 
sub-assemblies from nearby benches. When the required 
operations are completed, the unit is set on a dolly on 
which it is carried along the roller conveyor. 

As the unit moves along this line, various parts are 
added and adjusted to make sure that they operate freely 
and in the manner intended. Record slides are put in 
place and various gears and cams are applied to operate 
the turntable and other parts. The motor is connected 
by a coupling with flexible discs to the gearing which it 
drives. At one point there is fed into the line the 
assembled solenoid drum unit and this is applied to the 
changer along with the motor carry-over switch and the 
vertical shaft on which are mounted, in a helical arrange- 
ment, a set of 20 rods having at their outer ends smaller 
rollers which control the selection of the proper record. 
Wires are connected between the motor carry-over switch 
and the motor. Another sub-assembly which is fed into 
the changer line is the tone arm with its magnetic pickup. 
This sub-assembly is fastened to the changer, after which 
there are several stations at which the tone arm and other 
parts are given the required adjustments to insure correct 
operation. At the end of the line, the unit is tested and 
is ready to be inserted in a cabinet at the point where 
cabinets, from a floor above, are placed on a platform 
line ready to receive the changer assembly. 

As the foregoing operations and sub-assemblies are 
completed, the main assembly of various parts and sub- 
assemblies in the cabinet is proceeding on an upper floor 
where cabinets, received from an outside supplier, are 
delivered. Cabinets first receive the cast plastic panels 
and the glass panel for the door, as well as some panels 
of special silver fabric and screen which inclose a sound 
chamber forming the “‘turret’’ or upper portion of the 
cabinet. In the main assembly, the cabinets are mounted 
on casters which facilitate their movement around the 
assembly floor along which they are easily moved from 
station to station. 

As the cabinets progress, the various lighting units are 
put in place and fastened with wood screws and the wire 
leads are connected to the lighting transformer which is 
screwed to the bottom of the cabinet. At successive sta- 
tions there is applied to the cabinet a molded plastic 
escutcheon containing a coin slot and dials, one of the 
latter being operated by a flexible shaft which later is 
connected to the selector helix of the record changer, and 
indicates the number of the record being played. Nearly 
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SPECIFY F-M MOTORS 


with the Copperspun Rotor 


for "ALL OUT” Production 


There’s no motor so capable of stand- 
ing up to today’s production tempo... 
of operating dependably under the 
most severe plugging and reversing 
service . . . as the Fairbanks-Morse 
Motor with one-piece rotor winding 
centrifugally cast of SOLID COPPER. 
That’s because copper has better 
electrical, thermal, and mechanical 
characteristics for motors than any 
other metal of which rotors are cast. 
You get the unique 

benefits of cast cop- 


per rotors in F-M Motors without ex- 
tra cost... only F-M has succeeded in 
producing the Copperspun rotor. 

Get the complete story of what F-M 
Motors with the patented features of 
Copperspun rotors can do for you in 
speeding production, reducing oper- 
ating costs, and giving added years of 
trouble-free service. Write Fairbanks, 
Morse & Co., Dept. I-26, 600 S. Mich- 
igan Ave., Chicago, Ill. Branches and 
service stations throughout the United 
States and Canada. 
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WATER SYSTEMS FARM EQUIPMENT 
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FOR HIGH TORQUE, LOW 
MAINTENANCE AND ALL- 
ROUND PERFORMANCE 


Ute mle 
are available in 
ratings from 1 8- 
hp through 3, 4- 
hp in all standard 
voltages and 
eT Daten 


WHEN YOU NEED A MOTOR THAT 


ee has high torque, is quiet running, and 
has constant speed. 


ab eee is especially suitable for such machines 
as water pumps, compressors, beverage coolers, 
room coolers, stokers, unit heaters, refrigerat- 
ing equipment, and many other applications. 


kil he does not interfere with radio reception. 


re requires no attention except for infre- 
quent lubrication. 


op mee will stay on the job day in, day out. 


CONSIDER THE GENERAL ELECTRIC CAPACITOR-MOTOR 


You can rely on it to give the sort of motor 
performance that you want. 


Our engineers will be glad to work with you in 
solving your motor problems. For this service, 
contact the nearest G-E sales office, or write 
General Electric, Schenectady, N. Y. 


And remember that there is a complete line of G-E 
fractional-hp motors. 


GENERAL & ELECTRIC 


MINAL steps. A—Where the radio control unit 
is applied and fastened to a shelf inside the 


k 


Symphonola cabinet. B—Platform near end of 

final assembly line showing the Symphonola after 

the record changer has been installed and checked. 

At right, completed assemblies are seen entering 
B the final sound test booth. 


ry 


Pe 





all units fastened to the cabinet are attached with wood 
screws, most of which are driven by electric drivers, 
many of the latter having heads equipped with right 
angle drives so that the bit turns at right angles to the 
shaft of the driving motor, making it possible to use the 
tool in cramped positions. As the cabinet is of hard 
wood, screw holes usually have to be drilled before the 
screws can be driven. 

Speaker assemblies are received ready for installation 
but are first subjected to sound tests in a booth along 
the assembly line. The speakers are then fastened to a 
baffle board frame and, with this frame, are applied with 
the axis of the speaker vertical so that the sound is pro- 
jected upward. After the baffle and speaker are set 
in place, two fibre tube “‘chimneys’’ are inserted in cir- 
cular holes made for them in the baffle. These tubes serve 
to carry hot air from the lower compartment and dis- 
charge it at the top of the cabinet. At the top of the 
sound compartment there is applied a sheet steel deflector 
unit having three faces disposed at angles of 45 deg. to 
the vertical and designed to reflect the sound waves, 
which are projected upward against the surfaces, to right, 
left and forward, in effect, distributing the sound through 
an arc of 180 deg., or throughout a room in which the 
Symphonola is usually installed against one wall. Above, 
and supported by the deflector, is a pair of lights and a 
reflector for illuminating the dome at the top of the 
cabinet. 

Next, there is applied to the cabinet the coin mechan- 
ism assembly, including, at its base, a metal box with a 
lock, in which the coins collect. Also fastened to the 
cabinet at this point is a circuit block to which is con- 
nected the cord for plugging in the whole unit to a base 
receptacle. A wood shelf covered with a metal plate 
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or places where Fiberglas* helps 
prevent downtime in tough opera- 
ting conditions. 


eo 


THESE FAN MOTORS in dry kiln of Virginia lumber com- 
pany operate overtime during present speed-up. Sur- 
rounded by corrosive tannic acid vapor; humidity, 100% ; 


. 


operating conditions. 


eee 


temperature, 210 deg. F. No downtime, because Fiber- 
glas-insulated motors withstand overwork in these tough 


How are you licking the problem of tough surroundings? 


$ ise AY’S PRODUCTION pace pre- 
sents motor and generator users 
with a double-barrelled hazard— 


1. Speed-ups are multiplying de- 
mands on equipment . . . causing 


breakdowns. 


2. Multiple shift operation is dou- 
bling and tripling normal wear and 
lear... cutting the life of even the 
hest equipment proportionately. 


How are you licking this problem 


n your plant? 


One wise method is to have your 
resent equipment rewound with 
liberglas Electrical Insulation. 


Here's why it licks excessive loads 
rom speed-ups. This modern insu- 
ation has a longer life under high 
emperatures than asbestos and a 


SEPTEMBER 1941 


considerably greater margin of safety 
than cotton. 

And here's why it hielps lick the 
hazard of increased exposure to ex- 
cessive heat, corrosive vapor, and 
humidity. Fiberglas insulation itself 
is completely inorganic and has a 
considerably greater life under these 
tough operating surroundings than 


asbestos. 


In addition, much equipment, re- 
wound with Fiberglas in place of cot- 
ton, may be operated safely at in- 
creased horsepower output. What’s 
more, rewinding old equipment with 
Fiberglas often solves the problem 
of a possible long wait for new equip- 
ment—which may be very difficult 
to get in these times. 

If you can get new motors or gen- 
erators promptly, vour manufacturer 


can supply them with Fiberglas in- 


sulation, on your order. 


Remember! Scores of industries— 
mines, steel mills, chemical plants, 
plants with “process dust” opera- 
tions— have already reinsulated with 
Fiberglas and saved thousands of 
dollars in downtime. Consult your 
electrical repair shop. Specify Fiber- 
gias. Write for further information 
to Owens-Corning Fiberglas Corpora- 
tion, Toledo, Ohio. In Canada, F iber- 


glas Canada, Ltd., Oshawa, Ontario. 


*T. M. Reg. U.S. Pat. Off. 


OWENS-CORNING 


FIBERGLAS 
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PRECISION 
BOBBINS 
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LAYER WOUND 





OTH coils have the same size 
wire and the same number of 
turns, but notice the smaller size 
of the coil wound on a PRE- 


CISION BOBBIN. A quick answer 


to the space factor problem. 


The new PRECISION BOBBIN 
now enables you to use bobbin 
type coils for your every require- 
ment at a greatly reduced cost. 


ROUND 


Here is an up-to-minute coil form 
so outstanding in strength, insula- 
tion, flexibility and low cost that 
you will immediately realize its 
adaptability to your coils and 
product. 


PRECISION BOBBINS will im- 
prove performance, simplify manu- 
facture, speed-up work and reduce 
costs — four important items con- 
fronting manufacturers today. 


SQUARE 


THE NEED NOW IS FOR 
QUICK DELIVERIES! 


Our facilities are such that we are SEND 
still giving prompt service on [or This 
deliveries. Send a sketch of your /o/der 
requirements and we will gladly 

submit a sample with quantity 

prices. No obligation. 


PRECISION PAPER TUBE COMPANY 


2035 WES1 CHARLESTON ST.. CHICAGO. ILLINOIS 
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and designed to support the master control station is next 
fastened in place with wood screws and there is added 
a chute for carrying coins from the slot in which they 
are deposited to the coin separator and credit deflector 
units. The master control station is then set on the shelf 
and is fastened in place with screws. Leads from the 
master control station are then fastened to the cabinet, 
using wire clips to support them. A back cover is then 
applied to the sound compartment, after which the unit 
as a whole is ready to receive the record changer and is 
placed in an elevator which carries it to the end of the 
record changer line on the floor below. 

At the beginning of the final assembly line, wooden 
brackets are applied with screws to the inside of the 
cabinet, after which the record changer unit is set in 
place, being supported by compression springs between 
these supports and the under side of the top plate of the 
mechanism. This and the remaining operations are done 
on a platform some 26 in. above the floor and along 
which the cabinet is moved on its casters from station to 
station. The lower end of the flexible shaft from one 
dial is connected to the selector helix and the 22-wire 
cable is connected from the solenoid drum to the master 
control station unit. Then the selector unit is set into 
the cabinet and is fastened with screws, after which the 
relay box is attached to a bracket provided for it and 
fastened. The 23-conductor cable extending from the 
selector unit is then plugged into the solenoid drum and 
its six-wire branch is connected to the relay box. Dials 
are then set and the complete assembly is ready for final 
adjustment and tests. 

Each button on the selector is pressed, in making one 
test, to see that the solenoid drum operates as intended. 
A similar test is made using a remote wireless control to 
see that the unit responds to signals sent out by this con- 
trol. When all necessary adjustments are made, the 
completed Symphonola enters a final sound room and is 
tested with records for proper sound performance, and 
also to see that it responds to insertion of coins but rejects 
slugs. Other details of performance are also checked and 
when all tests have been passed the Symphonolas are 
ready for crating and shipment. 


PARTS TO MEET HARD USAGE 


(Continued from p. 69) 


OR assemblies which require set screws, a self-lock- 
ing type is available with a deeply slotted end 
which is slightly offset prior to hardening. When in- 
serted, the offset edges spring inward, gripping the work 
threads and exerting a strong resistance against any back- 
ward movement of the screw. Another set screw is pro- 
vided with two knurled threads which are designed to 
back up against the side of the threads in the tapped hole 
when the screw is tightened up flush with or slightly 
below the surface of the work. 

Drive screws are frequently used for attaching the 
lighter gauges and softer types of sheet metal to wood 
and moulded plastics. These units are generally pro- 
vided with sharp spiral threads which enable them to 
be driven as easily as ordinary nails. Some types are 
also furnished with slotted heads so that they may be 
backed out with a screw driver, thereby eliminating pos- 
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OPEN SWITCH— MODEL’’O”’ 


ee _— te e e 
. This new type of switch op- 
erates on the same principle 
as the Model ‘A’ Switch with a roll leaf spring giving 
frictionless, unfailing action. Actuation is applied at 


the end of the one-piece blade. ' 
Precision Operation . . . Positive, frictionless snap action . 
Millions of Operations . . . Unaffected by ordinary vibration 
. . . Low operating pressure . . . High Contact Pressure . . 
High Operating frequency . . . Small size . . . Easy Instal- 
lation... 


oe V/s Operating on a new principle, these new snap-action switches 


thru their simplicity and negligible friction are setting excep- 
tional service records with millions of unfailing operations. 


A wide range of characteristics adapts these switches to many 


This four pole, double throw switch, controlling eight uses. . ; : es 
independent circuits with one actuator, is a special Write for information advising pur- 


inane ac ae ne nee poses for which switches are required. 


The Outstanding Snap-Switch fa Cc grate rg A joss co MPANY 
Achievement of 1941! 3167 FULTON ROAD ° Phone MElrose 3686 * CLEVELAND, OHIO 











Since 18849 
TEE, Ta 
RIGHT PRICES 


COURTEOUS TT a 


@ Two or more speeds from a single squirrel cage 
induction motor have become a most desirable fea- 
ture for many types of modern production machines 
so that they may be “tuned” to various demands of 
work or changing production conditions. Imperial 
squirrel cage multi-speed motors are widely used 
on such applications as air and refrigeration com- 
pressors, fans, blowers, conveyors, stokers, machine 
tools, wood working machinery, laundry machinery, 
bakery machinery, etc. 


@ Ratings range from 1 to 200 HP. Built for 2 or 3 
phase ... 25, 40, 60 cycles... 220, 440, 550, 2200 
volts. 


@ Not satisfied with producing motors that are as 
good as the best, Imperial has backed up every sale, 
since 1889, with its business creed of QUALITY, 
SERVICE, RIGHT PRICES, and COURTEOUS 
TREATMENT. 


@ Acard will bring youcom- 
plete information regarding 
any motor problem. 


aera mana a) 


Manufacturers of Electric Motors and Generators, 
PCM Mc itr lrir 


AKRON, OHIO 
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sible injury to assembled parts. Annular threaded screws 
are regularly used in such materials as hard rubber, 
moulded plastics, etc. The self-locking structure of the 
threads on these units makes backing out or loosening by 
vibration practically impossible. 

Hardened, self-tapping screws are also used to solve 
fastening problems where vibration is a factor. These 
devices, which are capable of forming a thread when 
driven into drilled holes, are used on sheet metal, iron, 
brass, aluminum and die castings, and on laminated, 
moulded and cast plastic materials. For materials of a 
crumbling or granular structure, such as cast and mal- 
leable iron, screws having a tap construction are available 
in various forms. Self-tapping screws are a versatile 
production aid. 

Rivets are employed in a multitude of assemblies 
where tight, permanent fastenings are essential. Small 
steel-types, suitable for cold driving, are available in 


ay MALL rivets (A), 
" \ which are suitable for 


a * many product assemblies, 
3 are available with cone, 
oval, countersunk, pan, 
truss, flat and wagon box 
heads. Split steel rivets 
{ (B) are available with 

various finishes such as 
copper, brass, nickel, tin, 
cadmium, black japan, 
etc. 


i 
) | A 
ae we 
/ | Republic Steel 


B Chicago Rivet er 
Machine 


ITAA 


diameters ranging from 1 to 74¢ in. and are supplied 
with cone, button, countersunk, oval, pan, shovel, truss, 
flat and similar type heads. Steel tubular rivets are 
available in many forms in diameters up to 14 in. Split 
rivets made of steel or brass are furnished in diameters 
ranging from 345 to 34, in. Where corrosion resistance 
is important, rivets made from monel, pure nickel or lead 
can be furnished. In addition, numerous types of rivets 
are made in special lengths and designs to meet specific 
requirements in a variety of applications. 

Among the companies active in the manufacture of vibration- 
proof assembly devices and including those contributing material 
for this article are: American Nut & Bolt Fastener; American 
Screw; Automatic Nut; Wallace Barnes; Butcher & Hart Mfg.; 
Central Screw; Chicago Rivet & Machine; Columbia Nut & 
Bolt; Continental Screw; Dardelet Threadlock; Eaton Mfg.; 
Elastic Stop Nut; Groov-Pin; John Hassall; Hobbs Mfg.; M. 
D. Hubbard Spring; Industrial Lock Nut; Kantlink Helical 
Spring Washer Mfrs.; Spring Washer Inst.; Laminated Shim; 
Lamson & Sessions; National Lock Washer; Palnut; Parker- 
Kalon; Philadelphia Steel & Wire; Positive Lock Washer; Pro 
gressive Mfg.; Quadriga Mfg.; Republic Steel; Scovill Mfg.; 
Security Metal Products; Shakeproof Lock Washer; Standard 
Pressed Steel; Thompson-Bremer; Tinnerman Products; Tubular 
Rivet & Stud; Washburn, and Wrought Washer Mfg. 
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PREPAREDNESS BEGINS AT HOME 


Early in the Defense Program it 
was evident that Republic’s peace- 
time capacity for electric furnace 
steel would prove inadequate. 

Anticipating this, late in 1939 we 
began to expand our electric fur- 
nace capacity—at that time 146,000 
tons a year. New furnaces were in- 
stalled with such rapidity that 
Republic’s annual output of elec- 


tric furnace steel now exceeds 
600,000 tons. 


Orders have been placed for two 
more 50-ton furnaces, which will 
further expand this capacity to ap- 
proximately 720,000 tons. 
Republic has always tried to look 
ahead, believ- 

ing that Pre- 

paredness Be- 

gins at Home. 


PRESIDENT 


Keep core production 


SB 


-=— moving smoothly—swiftly— 


with Republic Silicon Steel Sheets 


that are made flat and stay flat. 


Their flatness means easier 
handling, faster press feeding, 
greater output. Their uniform 
physical properties keep 
punchings flat, speed stacking, 


reduce costs. 


Republic Silicon Sheets are 


free from hard spots. There’s 


REPUBLIC 


STEEL 


puls punch in your press yield 


less wear on dies. Press runs 
are lengthened between die 
grindings. A tightly adherent 
scale reduces die-cleaning inter- 


ruptions in Operation. 


Check into these and other high- 
speed production qualities and 
the guaranteed electrical prop- 
erties of Republic Silicon Steel. 
It will pay you in increased 
press yield, lower costs and im- 


proved equipment performance. 


CORPORATION 


General Offices: Cleveland, Ohio 


Berger Manufacturing Division ¢ Culvert Division « Niles Steel Products Division 
Steel and Tubes Division « Union Drawn Steel Division * Truscon Steel Company 


EPUBLIC SILICON STEEL 


Field, Armature, Electrical and Special Motor Sheets 








BRIDGEPORT 


NEW PHOSPHOR BRONZE 





@ Engineered, tested, and produced under conditions of ex- 
ceptional metallurgical control, Bridgeport New Phosphor 
Bronze consistently maintains the distinctive quality standards 
essential to the manufacture of precision-made, durably re- 
silient spring metal parts. 

To do this, Bridgeport combines the advantages of the most 
modern rolling mill equipment with long experience and exact- 
ing laboratory supervision. Such innovations as large bar 
methods of casting... annealing in the most modern type 
furnaces... rolling on 4-high tandem rolls...and a consis- 
tent check-up on each run of Bridgeport New Phosphor Bronze 
at each step of its production... these are the factors that 
make it possible for Bridgeport to deliver an alloy of excep- 
tional properties upon which you can depend for smooth, 


economical, top-quality manufacture of spring metal parts. 
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(Continued from p. 58) 


directly from 115-volt ac. lighting line, primarily be- 
cause the regulation of the lighting line is better than the 
regulation on the power lines. The power lines may fur- 
nish power to a number of large welders, causing induc- 
tive surges on the line. While these inductive surges on 
the line would not affect a straight-forward electro- 
mechanical operated sequence, it must be remembered 
that electronic tubes operate very much more rapidly 
than the fastest magnetic contactor. As a result, these 
momentary line surges are liable to cause false opera- 
tions. If it is necessary to operate the electronic equip- 
ment off the power lines in order to eliminate additional 
wiring and if the line does have these so-called surges, 
either electronic voltage regulation or inductor-capacitor 
voltage regulation can be used to supply the voltages to 
the various components of the electronic circuit. Usually 
it is less expensive to consider the use of the standard 
lighting line in the machine shop rather than the added 
cost of electronic or inductor-capacitor voltage regulation. 


SOME FUNCTIONS PERFORMED 


HOTOELECTRIC units are being used in many 

cases to replace conventional pressure switches, 
overload relays, limit switches and other equipment 
where a definite operation must be completed in an ex- 
tremely short period of time and where this operation 
must be accomplished with a minimum of effort of initiat- 
ing source. An example is photoelectric control of 
electro-mechanically operated cut-off knives in extruded 
plastics. The plastic is soft and will not satisfactorily 
close a limit switch to close tolerances. 

In the past, to control the length of cut-off of the piece 
of extruded plastic, a continuous chain with cams arranged 
to operate with the conveyor bringing the plastic out of 
the extruding machine has been used. Variations in the 
length are changed by changing the length of the chain 
and also the spacing of the cams. 

This system has not produced the accuracy required 
in many cases. A beam of light, which is frictionless, is 
used to actuate the cut-off knife with greater speed and 
insure greater accuracy. The extruded plastic material 
advances ahead until it intercepts a ribbon of light only 
a few thousandths of an inch in thickness. To eliminate 
any possibility of electro-mechanical lag, such as sole- 
noids or contactors, a thyratron with direct current applied 
to the anode and an automatic “put out’’ circuit is used 
in the final stage of photo-tube amplification. The plastic 
merely intercepts a portion of the few thousandths of an 
inch thick ribbon of light, and the cut-off knife is actu- 
ated directly from the anode circuit of the thyratron and 
retraction of the knife is occasioned by the automatic 
“put out” tube, because direct current is applied to the 
thyratrons. The time lag is a constant increment; and 
accuracies within 14, in. are easily obtained. Of course, 
the accuracy of cut-off varies slightly with the speed with 
which the plastic is extruded. At slow speeds of 20 It. 
per min., accuracy within a few thousandths of an inch 
could be obtained; but at greater speeds, such as | 20 ft. 
per min., this accuracy was minimized because of the 
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United Electric Controls Co., Boston, No. 24 pressure 
switch has range of from 1 to 40 Ibs. Operating pressure 
set by a knob adjusts position of the Micro Switch. A 
unique feature is the differential adjustment between 
on and off pressures, adjustable to 1 to 2 ounces by a 


setting which changes tension on enclosed overtravel 
spring. Micro Switch was selected because of its depend- 
ability under extreme conditions of temperature, vibra- 
tion, and position. See page .03, Section 1, Micro Switch 
Catalog No. 60 for details of R-R Micro Switch used 
by this company. 





@ Wherever Micro Switches are put to work, they do a 
precision job—whether that precision be ounces or pounds. 
Wherever space is ata premium, wherever small movement 
and small energy are vital factors in design, the Micro 
Switch has come to be recognized as one precision switch 
that will best meet all requirements. 

Micro Switches represent a distinct savings in engineering 
expense because they offer definite savings over the cost of 
specially designed switches. They insure a better product 
because they are so absolutely dependable for millions upon 
millions of operations. The basic Micro Switch is no larger 
than your thumb—11/16” x 27/32” x 1 15/16”. It weighs 
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ICRO (mS 


Maniiifac Set ad — : o 
fantifactured in FREEPORT. Illinois by Micro Switch Corporation 


ACRO SWITCHES 
( Work...They Do 





a Precision Job 


Here are two examples of how Micro Switch 
is serving a wide variety of manufacturers 
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C. P. Clare & Co., Chicago, Type G Relay, is small, light- 


weight; eliminates need for a power relay, as Micro 


Switch is directly operated by as little as 3 to 4 milli- 
amperes through the coil. Thus, a few milliamperes will 
directly control up to 10 amperes in the controlled circuit. 
Widely used for photo-electric, machine tool, remote air- 
craft radio controls. See page .04, Section 1, Micro 
Switch Catalog No. 60 for details of Micro Switch used 
on Type G Clare Relay. 





only an ounce. It operates on pressures as low as 114 
ounces and movement as slight as .0002". 

The Micro Switch is listed by the Underwriters’ Labo- 
ratories with ratings of 1200 V.A. loads from 125 to 600 
Volts A.C. It is available in a wide range of housings with 
actuators to meet specific requirements. On particularly 
intricate problems of precision switching, the advice of 
Micro Switch engineers is available. 

This catalog is a veritable handbook on 
precision snap action switches, their char- 
acteristics, actuation, operation and appli- 


cation to any use or product. Every en- 
gideer should have a copy. 


Micro Switch 
is a trade name 
indicating manu 
facture by Micro 

Switch Corpo- 


hae ers ee 


Sales Offices: New York, Chicago, Boston 
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cA Nation-Wide, Personalized 


ORL Tea 


PHENOLICS: UREAS- CELLULOSE ACETATE 
METHACRYLATES- COLD MOLDED 


Close collaboration is 

maintained because of 

the strategically lo- 

cated American Insu- 
lator sales offices in key cities 
throughout the country. 
Whether your molding prob- 
lem calls for injection or 
compression, hot or cold, 
from blueprint to the final 
finishing,—you'll find AICO 
cooperative service thorough 
and reliable. 
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Plant: New Freedom, Penna. 
SALES OFFICES—BOSTON, BUFFALO, CHATTANOOGA, CHICAGO, 
CLEVELAND, DETROIT, LOS ANGELES, 
ST. PAUL, BRIDGEPORT, NEW YORK, PHILADELPHIA, ST. LOUIS 





SPEED UP WIRE JOINTS 





Strip Wires, Screw On, That’s All! 


Production Wiring is greatly simplified 
with Ideal “Wire-Nuts’”. They make wire 
joints which are stronger mechanically 
and have greater current carrving capac- 
ity. Save cost of solder, tape, flux and heat 


—and eliminate open-flame hazards. MILLIONS IN USE! 


Leading manufacturers have standardized 


on Ideal “Wire-Nuts’. Fully Approved— ORDER A TRIAL 
Listed By Underwriters’ Laboratories, Inc. CARTON TODAY ! 
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No. 10 BENCH TYPE 
FOR VOLUME PRODUCTION 


IDEAL COMMUTATOR DRESSER COMPANY 
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[714 ~WIRE STRIPPER 


A sturdy, low cost stripper for speedy, big- 
volume stripping of rubber-covered and 
braided wire up to %%&” dia. Has wire 
guide. Other types include Hand, Foot, 
and Power operated models. MOST 
COMPLETE LINE OF CABLE AND 
WIRE STRIPPERS ON THE MARKET. 


SYCAMORE, ILLINOIS 


speed with which the cut-off knife could perform. This 
is an actual operation of photoelectric equipment, consist- 
ing of a well defined optical system in the light source, 
an extended photo-tube holder and low capacity cable 
feeding the special amplifier with thyratron output, the 
thyratron being sufhciently large to operate the electrical 
part of the cut-off knife directly. 

Before this complete machine and sequence could be 
analyzed, it was necessary to take into consideration all 
of the problems involved. These problems ranged from 
the speed with which the plastic was to be extruded, the 
speed with which the cut-off knife, itself, would actually 
perform, the speed of the electronic equipment, such as 
the thyratron control and the thyratron “‘put out”’ circuit, 
must perform, and when all this information was presented 
to the manufacturer of electronic equipment it was only 
a matter of a few days before the entire problem was 
solved and the customer was ready to obtain the 
equipment. 

There are other forms of electronic limit switches, 
which are almost frictionless. These units are commonly 
referred to as low pressure contact making devices or 
“trigger” units. Usually they employ the principle of 
electron amplification. The contact making device may 
require only a few grams of pressure and in turn “makes” 
the grid of a thyratron or vacuum tube positive, energiz- 
ing the tube and allowing actuation in the plate circuit. 

There are many hundreds of these units in operation 
using small thyratrons with direct current or alternating 
current applied to the anode for measuring, grading and 
sorting. Because the contacts of the calipers that do the 
measuring can be adjusted to extremely close tolerances 
and because the grid current flowing through these meas- 
uring contacts is of extremely low value, sparking and 
arcing is eliminated and these contacts remain in adjust- 
ment over a long period of time, insuring satisfactory 
operation. 

In the event the units are used on automatic gauges 
and automatic machines for gauging, such as the auto- 
matic adjustment of centerless grinders, or on machines 
that are specifically built for automatic measuring, grad- 
ing and sorting at high speeds, direct current is usually 
applied to the anode of the tube circuit. This allows 
storing the impulse of “‘passable”’ or “‘rejection’’ because 
the tube will remain fired until the piece is indexed to the 
correct position to be ejected. 

If the trigger units are used for automatic gauging, 
more careful consideration to the sequence must be given. 
It may be necessary in an automatic machine to have a 
calipering or measuring operation “‘going on” while an 
impulse is being stored in “‘tubes’’ as a piece is moved 
ahead to the next station for rejection. In these cases 
an alternate set of electron tubes are used with an auto- 
matic electronic exchange circuit. As one set of trigger 
tubes are holding or storing the impulse until the piece 
has been “‘rejected’’ at the following station; this alter- 
nating circuit changes to the tubes that have done the 
measuring for the piece that is being measured during the 
rejection period. It can be appreciated from this that a 
great deal higher speed of operation is possible. 

Similar trigger units or thyratron contact making 
devices are used to control cut-off of conducting mate- 
rials, such as battery cables, tubing and other semi-rigid 
structures, which actually can be used to conduct the 
positive potential to the grid of the tube. Because of the 
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Conserving vital materials is one of the prime problems 
of the day. And Veeder-Root Counting Devices go a 
long way towards making a solution possible. For ex- 
ample, Veeder-Root Predetermining Counters signal 
the operator—or actuate a mechanism to stop this 
metal-sawing machine—when the specified number of 
pieces has been cut. This eliminates short or over-runs 
which involve waste. 


ENGLAND, VEEDER-ROOT LIMITED, CROYDON, SURREY + 
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3 ‘ 


Other Veeder-Root Counters keep accurate production 
records for practically all types of machines—the num- 
ber of starts, stops, operations, as well as units produced. 
Plant operators want machines with built-in or attached 
Veeder-Root Counting Devices. For these counters 
keep an eagle eye on production—give operators the 
information they need for more efficient operations. 
Let us show you what can be done. Write. 


VEEDER-ROOT 


INCORPORATED 
HARTFORD, CONNECTICUT 





IN CANADA, VEEDER-ROOT OF CANADA LIMITED, MONTREAL, P. Q. 
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CHUCK JAWS TO HOLD THIS PIECE ? 


To make chuck jaws to hold this die 
cast brass part by the usual fitting and 





filing methods would be a slow, tedious 
task. And for most purposes the cost 
would be prohibitive. Yet you can 


produce durable chuck jaws of extreme 





accuracy for this job, using Cerro- 
matrix, for less than ten dollars 
total cost of material and 
MATRIR | : 
CERRO “ labor. The process is ex- 
plained in detail in a new 
illustrated folder, together 
with the complete story of 





several other interesting jobs. 


Send for This 
Folder Today 


Send for it today. 


CERRO DE PASCO 
COPPER CORPORATION 


40 WALL STREET NEW YORK, N.Y. 
BRITISH ASSOCIATES: MINING & CHEMICAL PRODUCTS LTD., LONDON 
CANADIAN DISTRIBUTORS: DOMINION MERCHANTS LTD., MONTREAL 


JAGABI ’’LUBRI-TACT’”’ 
LABORATORY RHEOSTATS 


Four Sizes 
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ing Contact 


BULLETIN 1620-9 


James G. Biddle Co. 
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very small amount of pressure required to make contact, 
the contact making device lasts for an extremely long 
period of time. In these cut-off units the contact making 
thyratron is arranged to operate a solenoid valve directly 
in the anode circuit and this in turn allows air to pass 
into an air cylinder operating the guillotine type knife. 
It is possible to use direct current on the thyratron in 
order to obtain a consistent time factor in the solenoid 
valve and where extreme accuracy is desired, an auto- 
matic “‘put out”’ circuit is used. 

The use of the automatic ‘put out’ circuit eliminates 
the necessity of a contact breaking device in the anode 
circuit, to allow de-ionization of the gas in the thyratron. 

There are countless hundreds of applications where 
electron tubes are used for timing. These vary from 
the simplest time delay to the more complicated timing 
circuits where thyratrons are used to time welding periods 
with ignitron tubes as contactors. With simple phase 
shifting arrangement of thyratrons for welding, it is pos- 
sible to have a synchronous “‘make’’ of the weld and a 
synchronous “‘break’’ on the welding circuit even if a 
conventional electro-mechanical contactor is used in place 
of the ignitron. The phase shifting arrangement consists 
of an LC or an RC network in order to make the con- 
tactor trail or lead the peak of the cycle. 

In small time delays where accurate timing machine 
cycle operations are required, a small thyratron of the 
radio tube group operates a relay in its anode or plate 
circuit after a predetermined period of time. The prin- 
ciple of operation of these electronic time delays is ex- 
tremely simple, and as there are no moving parts, other 
than the relay that is actuated, long life and consistent 
timing with instantaneous reset are possible. 

The principle of timing evolves around the charging 
of a condenser through a resistance network, and when 
this condenser obtains a sufficient positive voltage, the 
voltage being applied to the grid of the thyratron, the 
tube fires and energizes the relay in the anode or plate 
circuit. Time is easily adjustable in the small units 
from a few hundredths of a second to three minutes by 
use of a conventional potentiometer similar to that used 
for volume control of a radio. As soon as the tube has 
been fired, the relay becomes energized and remains in 
the energized condition until the external initiating circuit 
is opened. Some units are arranged so that after “time” 
has “run out’ a second thyratron automatically extin- 
guishes the timing thyratron so only a pulse is received 
from the contacts of the timing relay after this pre- 
adjusted period of time has “‘run out.” 

Other timers of this type are arranged for “‘non-beat”’ 
and “‘non-repeat’’—regardless of the duration of the 
initiating impulse, a given period of time will always 
elapse even if the initiating contacts remain closed longer 
than the duration of the total predetermined or preset 
time. Thyratrons in these timing circuits operate a great 
deal more sat'sfactorily than do conventional vacuum 
tubes. In the vacuum tube type of timing, as the con- 
denser becomes charged there is a gradual increase in 
plate current in the amplifying tube. This means that 
relay adjustments, in the plate circuit, are critical, espe- 
cially on long periods of time, as they have a tendency 
to “‘chatter’’ just prior to the time of completion of the 
preset time. That is, when the current reaches a point 
very close to the “‘pull-in’’ point of the relay. 

With the thyratron tube in place of the vacuum tube, 
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DYNETRIC BALANCING 


Those faint, almost imperceptible “throbs” are the telltale evidence 
of destructive forces that will attack any high speed rotating part. 
But they can’t hide from this super-sensitive machine which detects 
unbalance vibrations as small as .000025”. It picks up these danger 
signals, amplifies them. And in a few seconds, unbalance is located 
and measured, permitting quick and simple correction to eliminate 
the hazard of vibration, noise and excessive wear. 


Now that accurate balancing has been made so simple and eco- 
nomical to attain, through the use of Gisholt Dynetric Balancing 
Machines, hundreds of motor-driven products will benefit through 
smoother, quieter, and more efficient operation. If you use high 
speed rotating parts in your products, it will pay you to investigate. 


Look Ahead... Keen Ahead... 


Gisholt Balancing Machines are built in various sizes 
and types to answer practically all requirements. Their 
operation is discussed in an interesting new bulletin, 
profusely illustrated. Your copy will be sent on request. 


GISHOLT MACHINE COMPANY - 1119 E. Washington Ave., Madison, Wis. 
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JELLIFF 
SPECIALISTS IN FINE WIRES 


Available in sizes from No. 50 gauge — 
in Nickel Chromium, Copper Nickel, 
Kanthal, and other Alloys for Indus- 
trial use. 





Let us quote on your require- 
ments. 


“Wire Products 
Since 1880” 


The C.0. JELLIFF MFG. CORP. 
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A BALLAST TUBE FOR AUTOMATIC 
REGULATION OF CURRENT AND 
VOLTAGE 

CURRENT CAPACITY —.050 to 10 AMPS. 
INEXPENSIVE, SIMPLE, COMPACT. 


- 


A DELAY RELAY AS LOW AS 25¢ @ 
DELAYS AVAILABLE UP TO 60 
SECONDS ¢@ HERMETICALLY 
SEALED ¢@ SIMPLE, COMPACT. 


PROMPT DELIVERIES Making 


Regulators 
Send Us Your Problems Since 1922 


VT dhe (ompany 561 BROADWAY, NEW YORK, N. Y. 
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it is known that when the tube obtains sufficient positive 
potential on the grid, it becomes fired and passes its 
maximum amount of current immediately. There is no 
gradual increase in plate or anode current in the thyra- 
tron type circuit. 

Thyratrons or grid controlled rectifying tubes of the 
gas type are being used as rectifiers where a variation in 
the output of dc. voltage is desirable. In many cases, 
where it is desirable to have a very small size contro! 
unit with respect to the amount of voltage and current 
controlled in the output circuit, grid controlled rectifiers 
are of use. 

Many of these grid controlled rectifiers are being 
employed to supply varying direct current voltage to the 
field of electric dynamometers for aircraft and automo- 
tive engine test. They are also being used in many 
other places where it is desirable to have a smooth and 
even control of the dc. output voltage. A typical circuit 
of a full wave grid controlled rectifier with phase shifting 
adjustment is shown. 

From the grid controlled rectifier outline, many other 
fields of electron tube applications have advanced in the 
automatic control of voltage output from alternators 
which have small dc. generators for field excitation. This 
is true in the case of high cycle equipment where a num- 
ber of high cycle devices are connected to one alternator 
and where the load varies from full to open circuit many 
times an hour due to the use of the portable units. 


APPROACHING MACHINE CONTROLS 


T THIS time most electronic equipment must be 

engineered for the machine tool, much as the circuits 
must be engineered for machine tools that are straight- 
forward electro-mechanical or relay operated. It is 
usually advisable to render full information and details 
on the proposed electronic sequence and the control, if 
the equipment is to be purchased from a company spe- 
cializing in the production of electronic units. 

The following is a list of the general questions that 
should be answered or accompany the inquiry for elec- 
tronic control: 

(1 )—On what type of machine is the unit to be used ? 

(2)——What are the functions of this complete ma- 
chine or device? 

(3)—What is the sequence of operations of the 
machine ? 

(4)—With what speed must the electronic equip- 
ment perform its functions in order to obtain 
the desired production in the above outlined 
sequence ? 

(5)—What are the conditions of the supply voltage 
proposed for the electronic equipment ? 

(6)—If solenoids are to be operated, what type are 
now employed or planned and what will be the 
current inrush and voltage necessary >? 

(7)—-The same information, if electro-mechanical 
switches or relays are to be used, should be 
given. 

(8)—A brief resume and description of what is to 
be accomplished in the electronic circuit. 

(9)—If photoelectric equipment is to be used, infor- 
mation should be given regarding the distance 
between the light source and the proposed 
photo-tube holder location. 
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| LITTLE GIANTS 


You may be assured 
of obtaining REAL 
dependability with 
PILOT Motors! Avail- 
able in all Fractional 
H. P. ratings from 
1/500th to 1/15th. 
W rite today for Bulle- 
tin “P-140.” 


F. A. SMITH CORP. 
409 Davis St., Rochester, N. Y. 
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SET SCREW ADJUSTMENT 
FOR DELAY INCREASE * If your control problem calls 
for time delay control, check 
into the advantages offered by the 
Agastat — the instantaneous re- 


Ze aU an Tbe ab 2 cycling unit with a range of a 
AC OR DC CURRENT fraction of a 

second to sev- 

eral minutes. 


Used extensive- 
ly in industry 
the Agastat is | e aoe 
known for un- 
failing accuracy 
and dependa- 
bility. 
POSITIVE SNAP-ACTION Write today for 
TYPE CONTACTS descriptive Bul- 
letin N-4. No 
obligation. 
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Corrosion-Proof Alloys 


for Springs* 





In the August 1941 issue of Exec. 
TRICAL ManuracturRING, there ap- 
peared a comprehensive review of 
spring materials of which this 
specialized reference to beryllium- 
copper alloys is an essential and 
continued part. 





BY HAROLD CARLSON 
CHIEF ENGINEER 
LEE SPRING COMPANY 


specification are here treated in the identical 

manner that stainless-steels, nickel-iron-chromium 
alloys and phospor-bronzes were covered in the pre- 
ceding discussion. 

(Description.) Beryllium-copper is a non-ferrous 
alloy containing approximately 97 per cent copper and 
2'4 per cent beryllium. Unlike most non-ferrous metals, 
it is hardenable by heat treatment thus producing very 
desirable spring properties. Although the element bery!l- 
lium was known prior to 1800, its unusual heat-treatable 
characteristics were not discovered until 1926. Beryl- 
lium-copper alloys for springs were still in the laboratory 
stage in 1931, but in the following decade, developments 
determined the best compositions, correct heat treatments, 
the physical properties and definitely established the use- 
fulness of beryllium-copper as a versatile spring material. 
Its color is similar to phosphor-bronze wire but is slightly 
duller and darker. 

(Manufacture.) This alloy is generally made 
only of virgin metals. The only scrap ever permitted is 
clean, new scrap resulting from manufacturing operations 
upon material having the same composition as the melt. 
This material may be obtained (1) annealed—it is then 
coiled or formed into required shapes and hardened by 
heat-treatment to desirable spring properties after form- 
ing, (2) hard drawn or hard rolled (usually three to 
four B. & S. numbers hard) for average forming and 
bending; with low stresses no further heat treatment is 
required; for high stresses the formed parts may be given 
additional strength by heat treatment, (3) “hard drawn- 
heat treated’’"—this is obtained in straight lengths only 
and is used for parts requiring little or no bending. It is 
used without further heat treatment, (4) “‘over-aged and 
drawn’’—this type is given a special over-aging heat 
treatment followed by additional cold work to obtain a 
hardness of Rockwell B 105 to 107. It is coiled into 


springs or formed into required shapes without further 


Dy wectestin are bere alloys for spring 


* All re-publication rights to this article are reserved by the 
author. Not to be used elsewhere, in whole or in part, without 
permission. 
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5 WAYS TO APPLY 
ectuic Heat incwins 


These G-E heaters are economical, 
long-lasting, and easy to install 






CALROD HEATERS 


Available in straight lengths or shaped to 
suit your application. Ratings and finishes 
for practically every job involving the heat- 
ing of liquids, soft metals, or metal surfaces. 
Easy to install and can be placed exactly 
where required. Heaters with allowable 
sheath temperatures as high as 1500 F 














CARTRIDGE HEATERS 


Highly suitable for heating process ma- 
chinery. Small enough to be put right at 
the spot where heat is needed. Drill a hole 
and insert heater right into the metal. 
Diameters from 3% to 1.293 inch—lengths 
from 11% to 81 inches. Temperatures up 
to 1200 F. 












IMMERSION HEATERS 








Most economical method of heating liquids. 
Heaters are of sizes and shapes to fit your 
machines. Permanently sealed to prevent 
the entrance of moisture. 


STRIP HEATERS 


Can be used as air heaters or as clamp-on 
units for metal surfaces. Enameled finish 
defies rust and corrosion. Available with 
various terminal arrangements, including 
offset construction that makes parallel con- 
nections easy. Temperatures up to 1200 F. 





FIN CALROD HEATERS 


Used for forced-air heating in ducts and 
process machinery. Copper-brazed fins 
provide low heat density and form a compact 
and durable heater. Constructed to permit 
bending into various forms without loosening 
fins or reducing efficiency. 











These heaters are easily installed in your machines, and they 
can be controlled automatically. The cleanliness, convenience, 
accuracy, safety, and economy of electric heat will please your 
customers. This means greater sales. 


G-E heaters are constructed for machine application. They 
are reasonably priced. For full information, including prices, 
ask the nearest G-E office for Catalog GED-650A. General 
Electric, Schenectady, N. Y. 
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heat treatment for hardening and has a tensile strength 
approximately 90 per cent as high as that obtained from 
wire hardened after forming. 

(Application.) Beryllium-copper is a non-mag- 
netic, non-ferrous alloy having an electrical conductivity 
and safe stress application range approximately twice that 
of phosphor-bronze. It is especially suitable for springs 
required to carry electrical current or subjected to cor- 
rosive surroundings, but should not be used in tempera- 
tures exceeding 300 deg. F. One of the outstanding 
qualities, when it is properly heat treated, is its unusually 
small elastic drift or hysteresis as compared with that of 
phosphor-bronze or steel. The corrosion resistant prop- 
erties are very similar to those of phosphor-bronze and 
therefore will not be repeated here. The most useful 
wire for coil springs is purchased “‘over-aged and drawn” 
as it needs no further heat treatment after coiling or form- 
ing except for a low heat stress relief treatment. Wire 
may be obtained in sizes from 0.010 to 3¢ in. diam. 
Hard-drawn strip for moderate bending and forming 
may be used with or without heat treatment. Annealed 
strip for severe bending may be obtained in thicknesses 
from 0.002 in. and larger, in widths up to 6 in. Specific 
applications for strip which have proved highly successful 
are: contact and brush holder springs, fuse clips and plug 
board clips, many stamped and formed parts in circuit 
breakers, electrical switches, relays, electric razors, tele- 
phones and commutator segments. Round wire is suc- 
cessfully coiled into all kinds of compression, extension 
and torsion springs. One advantage of the “‘over-aged 
and drawn” wire is that it may be coiled into extension 
springs with initial tension, whereas the wire requiring a 
hardening heat treatment cannot. Beryllium-copper has 
unusually high fatigue and abrasion resistance, combined 
with high strength, excellent corrosion resistance, good 
electrical conductivity and it is predicted that the con- 
tinual lessening cost of this alloy will soon make it more 
popular than phosphor-bronze. In the strip form, parts 
may be punched, stamped or bent without regard to the 
“direction of the grain’’ thus making such parts easier to 
fabricate. These alloys may be soldered, brazed or 
welded satisfactorily. After final heat-treatment they 
should not be bent or altered in shape. 

(Chemical Composition.) There are several 
specifications for this material. All are so much alike 
that any may be used. The important consideration is 
that the composition should contain approximately 971, 
per cent copper and 2 to 2% per cent beryllium. Other 
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WIRE AND STRIP 








fees | Hard drawn, | Hard drawn, 
PHYSICAL | | 4¢ hard not 4# hard & 
PROPERTIES hardened by | hardened by 
theat__|___ heat 





Modulus of Elasticity in | 
Tension “E” | 17,600,000 
Modulus of Elasticity in | 
Torsion “G”’ 5,500,000 


| 17,900,000 
| | 
Tensile strength, lbs. per | | 


*7,250,000 








sq. in. 108,500 200,000 
Yield Point, Tension 102,500 179,000 
Proportional Limit, Tension 66,000 105,000 
Proportional Limit, Torsion 50,000 116,000 
Elongation in 2 in. | 2-8 per cent 2-3 per cent 
Hardness, Rockwell B Scale 96-100 105-107 (wire) 

110-115 (strip) 
Weight, lbs. per cu. in. .297 315 
Electrical Conductivity 18 per cent of | *25-30 per cent 
Cu. of Cu. 





*These values are increased by prolonged heat treatment. 
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In the everlasting fight against corrosion of me- 
tallic pipe lines, underground cables, steel water 
tanks, etc., the introduction of the Selenium 
Rectifier as a cathodic corrosion eliminator has 
met with universal enthusiasm. 


The reasons for this acceptance are many, for 
the I. T.& T. Selenium Rectifier, in addition to 
being a light weight and extremely compact 
unit, operates with high efficiency over an ex- 
ceedingly wide temperature range... it has 
practically unlimited life and, because it is en- 
tirely metallic and rugged in construction, it 
requires no maintenance. 


MANUFACTURERS OF SELENIUM POWERED 
CATHODIC PROTECTION EQUIPMENT 


Electrical Facilities, Inc., Oakland, California 
Nelson Electric Manufacturing Company, Tulsa, Oklahoma 


Rusta Restor Corporation, Fremont, Ohio 


AMONG OUR CUSTOMERS 


Cities Service Gas Company - Cuban Telephone Co. - Empire Pipe 
Line Company - International Standard Electric Corp. - Montana- 
Dakota Utilities Co. - Rochester Telephone Company - San Diego 
Gas and Electric Co. - The Texas Company, [Calif.] - United Gas 
Pipe Line Co. - Valley Pipe Line Co. - Western Union Telegraph Co. 


Consulting engineering services available for specific requirements. 


Address Engineering Department for descriptive bulletin 


INTERNATIONAL TELEPHONE DEVELOPMENT CO., INC. 
67 Broad Street, New York, N. Y. 
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2 230—460—575 VOLT POWER CIRCUIT 






Lower Voltage 
Circuits For... 


@ Heating Appliances, 
such as glue pots, solder- 


Radeon, and other 115 ot 
230 volt appliances or 


USE THIS METHOD TO 
SPEED WIRING INSTALLATIONS 
AND REDUCE COSTS 


ape is necessary in present wiring installations and for 
large building and manufacturing plants, the old practice 
of running duplicate power and lighting circuits has been 
eliminated. 


Today only the higher voltage power circuits are installed 
and power circuit transformers are located at convenient 
points to supply the lower voltages required for lights, fans, 
electric tools, etc. 


Copper, conduit fittings and labor are saved; time of 
installation reduced; and only one service entrance required. 


Jefferson Power Circuit Transformers 
are used in many of the outstanding 
buildings erected during the past five 
years — and their long-life dependa- 
bility and high efficiency have been 
proven on the job. They may be installed 
wherever desired —no separate com- 
partments being required —no fire 
hazard. 


Bulletin 401-PCT contains all essential 
data — a copy will be mailed on request. 
JEFFERSON ELECTRIC COMPANY, 
headquarters for small transformers, Bell- 


wood (Suburb of 
Chicago) Illinois. 


Canadian Factory: 
60-64 Osler Ave- 
nue, West Toronto, 
Ontario. 


EFFERSON %& 
——— 


JEFF! 7 401-PCT. 


ELECTRIC 
POWER CIRCUIT 
TRANSFORMERS 


AIR-COOLED 








elements are added in very small quantities. Cobalt in- 
creases the strength and makes the physical properties 
more uniform. This alloy is usually designated as “214 
per cent beryllium-copper.’’ Special No. | is a nominal 
composition, commercially obtainable, that produces ex- 
cellent results. 

(Heat Treatment.) The addition of beryllium 
to copper makes the resultant alloy amenable to heat 
treatment. The alloy is hardened to desirable spring 
properties by a two-stage heat treatment as follows: 

|. Annealing. The wire or strip is heated to 1400 
deg. to 1475 deg. F. for one to three hours. (1475 
deg. for 2 hrs. is usually satisfactory). This is called 
a “‘supersaturating treatment’’ and causes the hardening 
element or compound to go into a solid solution with the 
base metal. The material is immediately and rapidly 
quenched in cold water to prevent that portion which is 
insoluble at room temperature from separating. In this 
state, the material is soft, ductile and may be formed 
into difficult shapes, drawn or rolled into wire and strip 
and will still respond to the second heat treatment, at a 
later date. Strip is usually furnished in this condition 
or cold rolled, and is then hardened after forming. 

2. Hardening. Wire in long lengths, or wire and 
strip made to formed shapes, annealed or cold worked 
after annealed, is hardened by heating to an intermediate 
temperature of 550 to 635 deg. F., for one to seven 
hours. (575 to 600 deg. F. for 11% hrs. is recom- 
mended for 4+ hard drawn wire and strip; 2 hrs. for 
annealed material). This is known as a “‘precipitation 
hardening” sometimes called “‘age hardening” or “‘dis- 
persion hardening” treatment and is a precipitating out 
of the excess concentration thus the material may be 
brought to the desired hardness range by the length of 
time at heat. The material may then be cooled in air 
or quenched, as desired, without affecting the spring prop- 
erties or hardness. 

These tolerances are an average of those that may be 
expected in good commercial practice. A more com- 


plete listing is shown in the ASTM Handbook. 


ON DIAMETERS OF WIRE 
WIRE DIAMETERS TOLERANCES + 





in. 

Up to 0.010 0.0002 
0.0101 to 0.020 0.0003 
0.0201 to 0.040 0.0005 
0.0401 to 0.075 0.0006 
0.0751 to 0.250 0.001 

Over 0.250 0.002 


ON THICKNESS OF STRIP UP TO 8 IN. WIDE 
THICKNESS TOLERANCES + 


in. in. 
0.0040 to 0.0060 0.0005 
0.0061 to 0.0090 0.0007 
0.0091 to 0.0150 0.0010 
0.0151 to 0.0250 0.0015 
0.0251 to 0.0420 0.0020 
0.0421 to 0.0700 0.0028 
0.0701 to 0.125 0.0035 


ON WIDTH OF STRIP 


TOLERANCES + in. 
WIDTH Up to 0.032 Over 0.032 
in. Thick to 0.182 Thick 
Up to 2 0.005 0.008 
Over 2 to 8 0.010 0.013 
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A NEW SUBSTITUTE ALLOY 
for the 
NICKEL-CHROMES 


‘““ALCHROME 3"' has been especially de- 
veloped as a substitute alloy for nickel- 


chrome resistance wire and ribbon. 


Full details and samples on request. 


WILBUR B. DRIVER CO. 


NEWARK, NEW JERSEY 


Manufacturers of ‘‘TOPHET" the Nickel-Chrome 


Your Present Irons 
Against These 


STARLET FEATURES 


Solid copper cores efficiently 


conduct ample heat to copper FOUNDED ON “KNOW-HOW!” 


tips without waste. 

Hermetically sealed heads pro- The world-famous quality of Automatic Electric 
tect the “built-in” windings and relays is backed by 50 tien of manufacturing 
copper core from air, flux fumes, experience . .. Constant daily use . . . endless 
on laboratory tests. The resulting “know-how” takes 
Selected hardwood handles are tangible shape in superior performance and 


adjustable in length, ventilated dependability, Soe which wou pay no premium! 
to keep them cool under con- i 
stant use. The Automatic Electric relay line is complete 


Both plug and screw tips of pure includes units for every operating condition. 
copper, machined for valve-fit All have Automatic Electric built-in quality, assur- 
connection with heating heads. ing positive action and long life. 


Good reasons why Stanley Electric Send for your free copy of our comprehensive 
Soldering Irons are known for top- relay catalog. 


notch performance in Tas Produc’ | AMERICAN AUTOMATIC ELECTRIC SALES COMPANY 
‘ass é- : " 1033 W. Van Buren Street, Chicago 


Meeetodee TTify © 


New Britain, Conn. 


The Choice of Skilled Workmen Relay makers since 1898 
For Over 80 Years d ™ 
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NEW MICA INSULATION IS GOING PLACES 
IN THE APPLIANCE INDUSTRY 


HIGH HEAT Y.2 "7 MICA PLATE 


FOR FLAT IRONS — STRIP HEATERS AND 
OTHER COMPRESSED ELEMENT APPLICATIONS 


Y-27 . . . developed especially for electrical appliances having en- 
closed heating elements is characterized by high insulation resis- 
tance and positive freedom from current leakages where element 
windings are very closely spaced. 

In designing new flat irons, waffle irons, strip heaters and other 
appliances having compressed elements you will find Y-27 most 
adaptable for your needs. 

It is available in any desired quantity in large sheets or single 
piece punchings, slotted or perforated to your specifications. 
Write for complete details. 

NEW ENGLAND MICA COMPANY 
Incorporated 


Waltham, Massachusetts 








There IS a Reason WHY 


Manufacturers SPECIFY “PRECISION” 


INDUSTRIAL AND LABORATORY TESTERS 


* The NEW Series 834 
31 RANGE AC-DC compact 
circuit tester 
6000 Volts * 600 MA * 5 Megs * 70DB 
e 6 AC—6 DC —6 output voltage 
ranges to 6000 volts @ 4 current ranges to 
600 MA e 3 self-contained resistance 
ranges to 5 megs @ 6 DB ranges to - 70 
DB e ALL 1°; multipliers and wire 
wound bobbins @ Size 7” x 414” x 3” 
overall. An incomparable value at only 


$19.95 net. 








* Series 844) « All-Purpose 
AC-DC INDUSTRIAL CIRCUIT 
TESTER — Provides complete AC 
and DC circuit analysis to 6000 volts 
AC and DC e 70 DB @ 60 AMPS A.C. @ 12 AMPS D.C. @ 10 
MEGS e@ Complete with test leads and battery, $48.95 net. 


WRITE FOR ‘“‘PRECISION” CATALOG 42-M describing more than 40 radio 
and electrical test equipment models . . . Tube Testers, Combination Tube and 
Set Testers, AC-DC Multi-range Testers, Vacuum Tube Multi-range Testers, 
Signal Generators, Industrial Circuit Testers, etc. 


PRECISION WEST EQUIPMENT 


INDUSTRIAL: LABORATORY: RADIO: TELEVISION 


PRECISION APPARATUS COMPANY 


647 Kent Avenue Brooklyn, New York 
Export Division: 458 Broadway, N. Y.,U.S. A. © Cable Address: Morhanex 
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Material Shortages Become Acute 


Increasing scarcity of basic raw materials and precedence” of 
defense orders for the limited supplies available are forcing all 
producers of non-defense durable consumers goods to abandon 
(among other things) their practice of anticipating material re- 
quirements in advance and to operate on a hand-to-mouth basis, 
adjusting their manufacturing schedules as best they can. 

With copper placed under priority control, copper users must 
present their requests directly to OPM and secure permits for re- 
lease of the metal they will be entitled to receive. Of a total 
estimated supply of around 110,000 tons in August, some 80,000 
tons were thus allocated for defense. Beyond that, as one de- 
fense official has pointed out, essential non-defense needs ran to 
approximately 45,000 tons, indicating that supplies were 15,000 
tons short of meeting defense and essential non-defense require- 
ments, leaving none for normal civilian needs. 

Action has been taken to expand Canadian nickel production 
so that the United States imports may be increased 20 per cent. 
This is being undertaken by the International Nickel Co., as 
announced following a meeting of the material coordinating com- 
mittee of the two countries. Special nickel allocations for perma- 
nent magnet speakers have been made by OPM, which began 
with a July quota of 18,340 Ib. and will continue through De- 
cember. The tentative program proposes gradual monthly de- 
creases until December when the allotment would be one-half ot 
the July quota. This nickel distribution program is the outcome 
of Radio Manufacturers Assn. priorities committee negotiations 
with OPM and is based upon 1940 sales of the permanent mag- 
net and loud speaker manufacturers and their proportionate de- 
livery of permanent magnet speakers to set manufacturers. 


Drastic Cut In Instalment Financing Likely 


Hardest hit by the new credit regulations affecting time buying, 
to be imposed by the Federal Reserve Board shortly, will be 
(according to all preliminary indications) the major household 
appliances and automobile industries. Intended to put an added 
brake on inflation, the order is also described as a power (1) to 
supplement whatever price legislation is approved by Congress 
and (2) to help channel vital materials away from civilian con- 
sumption into defense production. It is anticipated that the regula- 
tions will determine the amount of down payment indirectly by 
stating how much credit the lender can grant on a particular item, 
thus opening up a whole new field of credit control for the 
Federal Reserve System. It is not expected that the authority 
will be applied to all consumer goods at first but that the applica 
tion will be broader than it would have been several months ago. 

Officials have hinted, however, that the control of instalment 
credit may turn out to be mainly a device for rationing scarce 
retail goods rather than discouraging actual production. Figures 
made public by the Federal Reserve System have indicated that 
persons with cash in the bank are spending it at a greatly in 
creased rate, thus suggesting that the instalment credit order may 
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It's simple as A BC. Set two rivets— 
or three—or four at once, and up 
goes your production automatically! 
Model 55 (illustrated) sets two rivets 
at once and has adjustable centers 
which are easily and quickly sef. 
Other Multiple Rivet Setters in the 
Chicago Line set three and four rivets 
at a time... There's a wide range of 
types and sizes for practically any 
riveting problem. 


Write for Special Automatic Rivet Setter Bulletin or submit 
blueprint or sample assembly for specific recommendations. 


GARIVET & MACHINE CO. 


9609 West Jackson Boulevard, Bellwood, Illinois (Chicago Suburb ) in 
Tubular and Split Rivets in All Rivet Metals 
Automatic and Manual Rivet-Setters for 1 to 4 Rivets at a Stroke 






BARCOL 


SHADED-POLE INDUCTION 


MOTORS 








in the HINDLE 


SIMPLI-TROL = ELECTROCARDIOGRAPH 


For over 25 years Cambridge In- 
Strument Co., Inc., New York, 
N.Y. has been producing electro- 
cardiographs and other precision 
instruments. The portable model 
shown above features simplified 
controls and a removable paper 
receiver. A Barcol Motor is used 
to drive the camera at a constant 
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speed to assure accuracy and uni- 
formity of tracings. Another in- 
stance of the selection of Barcol 
Motors where uniform perform- 
ance, dependability, and durabil- 
ity are essential. Complete data 
on the many types and sizes of 
Barcol Motors will be forwarded 
promptly on request. 


TAA 











Andrews Products in Basic Open-Hearth Carbon and Alloy Steel: 
@ Universal Mill Plates @ 


You take no chances when you buy Newport Elec- 
trical Sheets: their use in thousands of products over 
a score of years has proved the superiority, unvarying 
high quality and free, easy workability of these 
dependable, extra value electrical 
sheets. Literature and samples of 
grades and gauges to meet your 
requirements sent on request. 


EW PORT 


ELECTRICAL 


T ok 
tusevaless 


Coa 


Newport Products: Hot Rolled Shee‘s — Newport Elec- 
trical Sheets — GOH Pure lron-Copper Alloy Sheets — 
Globe Brand Galvanized Steel Sheets, Roofin3 and Siding 
— GOHI Enameling lron Sheets — KCB Copper Steel 
Sheets — Newport Long Terne Sheets — Newport Galvar- 
nealed and DeLuxe Metal Sheets. 





NEWPORT 
KENTUCKY 









Bar @ Plates 
Sheet Bars @ Billets @ Blooms @ Slabs 


EAGLE CHRONOFLEX 


Instantaneous Reset Timer 


For exacting requirements of industrial 
processing applications. 


A reset timer that shows the progress 
of the cycle as time expires. Avail- 
able for all standard voltages and 
Eagle manufactures a frequencies. 
complete line of syn- 
chronous motor-driven 


4 ; @ Fully Automatic 
timers and impulse coun- 
ters to solve varied 


@ Solenoid Operated 
_— oo Ge @ Synchronous Motor Driven 
@ Cycle Progress Indication 


Competent engineering @ Instantaneous Reset. 


service is available to 
assist you with your 


problems. Send for Bulletin No. 266 


EAGLE SIGNAL CORPORATION 


Factory and General Office Moline, Illinois 
Executive Sales Office Boston, Mass. 


AIRCRAFT POWER PLANT 
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prove inadequate for preventing inflation of retail prices. What 
durable goods are available will go to purchasers with the larg- 
est amounts of cash and low-income purchasers who would have 
to pay for “hard’ goods on time, would be eliminated from the 
market since they probably will not be able to meet the new 
payment terms. Production will be controlled directly through 
priorities, not through consumer instalment credit, it has been 
pointed out. 


Defense Exposition To Be Held 


Industrial and commercial activities in the defense program will 
be comprehensively presented at the Civilian and National De- 
fense Exposition to be staged in Grand Central Palace, New 
York City, September 20 through October 18. Under the spon- 
sorship of The Defense Exposition, Inc., the project is planned 
to educate the public regarding these activities through various 
exhibits and graphic demonstrations. A feature of the opening 
week will be a defense production clinic, endorsed by OPM, the 
purpose of which will be to focus national attention on the neces- 
sity of speeding production by bringing all available facilities 
into the defense program. 


Major Appliance Sales Holding Gains 


Refrigerators. Domestic household units sold in June totaled 
351,613 compared with 305,943 in June 1940, up 14.9 per cent, 
and 403,339 in May, decline of 12.9 per cent. According to 
Nema, sales for the first six months this year amounted to 2,280,448 
against 1,737,548 last year, increase of 31.2 per cent. 

Electric Ranges. June sales aggregated 68,629, 105.4 per 
cent ahead of the like month last year when 33,403 were sold, as 
reported by Nema, and 8.3 per cent over May sales of 63,359. 
Six months’ sales totaled 363,633 compared with 228,730 last 
year, gain of 59 per cent. 

Vacuum Cleaners. June sales of 182,672 units increased 
over June 1940's 144,237 units by 26.6 per cent, as reported by 
the Vacuum Cleaner Manufacturers Assn., but were 8.3 per cent 


below the 199,210 in May. Sales from January through June 


MEETINGS AHEAD 


September 17-19. National Industrial Advertisers 
Association. Annual conference, Toronto, Canada. Na- 
tional Industrial Advertisers Assn., 100 E. Ohio St., 
Chicago, III. 

September 20-October 18. Civilian and National 
Defense Exposition. New York, N. Y. Defense 
Exposition, Inc., Grand Central Palace, New York, N. Y. 

September 22-25. Illuminating Engineering Society. 
Annual convention, Atlanta, Ga. F. G. Horton, 51 Madi- 
son Ave., New York, N. Y. 

October 6-11. Chicago Exposition of Power & 
Mechanical Engineering. Chicago, Ill. Charles F. 
Roth, Grand Central Palace, New York, N. Y. 

October 8-10. American Institute of Electrical 
Engineers. Southwest district meeting, St. Louis, Mo. 
H. H. Henline, 33 W. 39 St., New York, N. Y. 

October 8-10. Sixth Annual Porcelain Enamel In- 
stitute Forum. Columbus, Ohio. C. S. Pearce, 612 N. 
Michigan Ave., Chicago, Ill. 


October 12-15. American Society of Mechanical 
NOW A NEW DESIGN in cylinder head thermometers with Engineers. Fall meeting, Louisville, Ky. C. E. Davies, 
higher circuit resistance and greater torque than heretofore avail- 29 W. 39 St., New York, N. Y. 
able . . . EASILY SERVICED and of rugged design with a October 16-18. American Society of Tool En- 
minimum of parts . . . NEW CASE DESIGN permits mounting gineers. Semi-annual meeting, Toronto, Canada. Ford 
ee ene a a R. Lamb, 2567 W. Grand Blvd., Detroit, Mich. 
neg sta eee nena tes ong ea a eae October 19-25. American Welding Society. An- 
ee facilitates glass replacement without special tools nual meeting, Philadelphia, Pa. M. M. Kelly, 33 W. 39 
All DeJur aircraft products are made to conform to government St., New York, N. Y. 
specifications. October 20-24. American Society for Metals. Na- 
Write or wire today Dept. A-8 for further information. tional Metal Congress and Exposition, Philadelphia, Pa. 
W. H. Eisenman, 7016 Euclid Ave., Cleveland, Ohio. 
October 27-31. National Electrical Manufacturers 
Association. Annual meeting, New York, N. Y. W. J. 
Donald, 155 E. 44 St., New York, N. Y. 
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to our country. 






















Fire protection, control of heating systems, alarms 
for detection of overheating. pre-heating of motors, 
temperature control of food containers 

these are some of the uses made of the Fenwal 
Thermoswitch in America’s aircraft indus- 
ry. This rugged, compact, dependable 
yet precise thermo-responsive elec- 
tric switch is solving many a 
heat control problem .. . 
may solve yours. 





The Fenwol 
Thermoswitch has 
an adjustable opera- 
tion range—50° to 400° F 
1/10° differential. Definite 
vibrationless break. Rating 10 
Amp. 115V; 5 Amp. 230V; also 
available 25 Amp. 115V. Send ’ 
for catalog. OP 






















10 MAIN STREET 
ASHLAN Da MASSACHUSETTS 





EPTEMBER 1941 


In cooperation with the U. S. 
Defense Training Program, under 
the sponsorship of the Towne Sci- 
entific School of the University of 
Pennsylvania, Hunter is conduct- 
ing classes in engineering subjects 
and manufacturing methods re- 
lated to this company’s products. 


Thus, the few “off-hours” of this 
modern spring plant are turned to 
good advantage . 
this to our all-out effort in quantity 
production of precision springs, 
we are doubling our usefulness 


. and, adding 


THEY DO 
A BETTER 
JOB 
WITH 
ACME! 


Why? Because Acme Enameled 
Magnet Wire slips readily into 
narrow slots and crevices and has 
the toughness and abrasion re- 
sistance necessary for fast pro- 
duction work. This is due to the 
use of enamel of special formula 
developed in the Acme plant 
during many years of study of the 
manufacturer's problems. Acme 
quality is production's first aid! 
Acme Enameled Magnet Wire 
is also available covered with 
cotton, silk or thin abrasion- 
resistant paper. Samples for test 
purposes sent on request; please 
give gauge and type. 


















The Acme Wire Co., New Haven, Conn. 
MAGNET WIRE—COILS—VARNISHED INSULATIONS 










































































t is such tests as this that prove the ability of Elas- 

tic Stop Nuts to hold tight under all combinations 

of vibration, shock, and stress. These self-locking 

nuts are used on all American military and transport 

airplanes ...and on widely diversified industrial 

equipment ... for safety and economy. 
>> Write for folder explaining the 
Elastic Stop self-locking principle. 


ELASTIC STOP NUT CORPORATION 
2334 VAUXHALL ROAD + UNION, NEW JERSEY 
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If You Want Production Economies 
and Operating Efficiencies . . . Specify 
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totaled 1,128,068 while in the corresponding period last ye 
they were 933,078, up 20.9 per cent. 

Mechanical Stokers. Factory sales reported for Ju 
amounted to 21,787 compared with 10,055 last year and 14,37] ; 
May, gains of 117 and 51.7 per cent. According to the Depar 
ment of Commerce, January to June sales totaled 67,308 again 
37,467 last year, up 80 per cent. 

Oil Burners. Shipments amounted to 32,685 in June com 
pared with 18,387 in the like month last year and 28,848 in May 
respective gains of 78.1 and 13.1 per cent. According to the 
Department of Commerce, 134,806 units were shipped since Janu 
ary |, 54 per cent above the 87,865 units last year. 


Lack of Materials Stops Production 


Because of a delay in the delivery of copper, a division of Scoville 
Mfg. Co., employing 300 persons on national defense orders. 
was forced to close down temporarily. Until materials necessary 
for the manufacture of new model refrigerators arrive, 800 em- 
ployees in the refrigerator department of the Erie works of 
General Electric Co. were given a 2-weeks’ layoff, which may 
be extended if the materials are still unavailable at that time. 
Remington Rand, Inc., will discontinue the manufacture of metal 
ofce furniture, some steel filing cabinets and smaller typewriters, 
according to President James H. Rand, Jr., in order to conserve 
materials for defense needs. 


Westinghouse Opens Blackout Lamp Plant 


Engineered for high production capacity, a new $3,000,000 plant 
has been opened by Westinghouse Electric & Mfg. Co. near Fair- 
mont, W. Va., solely for the manufacture of fluorescent lamps, 
the demand for which has been greatly accelerated during the 
past few months. Completed in the record construction time of 
less than five months, this window-less zone-air-conditioned plant, 
with nearly five acres of floor space under one roof, will have an 
ultimate output of 200,000 lamps a day. The window-less de- 
sign, with its necessity for complete air conditioning, was not 
adopted with the intention of providing a blackout plant in the 
current sense but is necessary because working conditions must 
be so closely controlled. Seven small auxiliary buildings were 
completed at the same time. 

Now under construction at a cost of $1,800,000, adjacent to 
the fluorescent lamp plant, is a glass factory which when com- 
pleted next May will produce glass tubing for all Westinghouse 
fluorescent lamps and also the small glass stems for incandescent 
lamps. This will mark the entry of the company into a new 
field, glass manufacture. 


Electrical Goods Orders At New Peak 


















€ Here's the general-purpose 

material especially suited for 
machine, appliance and equipment 
applications requiring high dielectric 
value, great mechanical strength, resist- 
ance to high heat, acids, corrosion, 
etc. Here's the answer to insulation 
problems requiring close tolerance 
machining and workability. Here, 
also, is a low cost product that can be 
turned out in large volume on very 
short notice. Write for samples and 
quotations. 
























































STEWARD 
COMPANY 


Main Office NOE SLT 
& Works: 179 Melrose Ave 


TAT 
TENN. 549 W aes BS 1 
CC me) 1932 1933 1934 1935 1936 1937 1938 1939 1940 194 








































ELECTRICAL MANUFACTURING 


Orders for 
electrical 
goods during 
the second 
quarter of this 
year exceeded 
those of any 
single quarter 
since the 
Bureau of the 
Census began 
such _investiga- 
tions in 1996. 
Totaling 
$581 674,663, 
they were 
116.9 per cent 
above the cor- 
responding pe- 
riod last year 
and 4.9 per 
cent ahead of 
the first three 
months’ book- 
ings this year 
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Type 70, direct cur- 
rent, R-B-M Solen- 
oid Power Relays 
(illustrated) are for 
applications requir- 
ing, within a mini- 
mum of space, the 
control of heavy 
currents. They are 
finding ready ac- 
ceptance for mobile 
radio transmitter 
and aircraft service. 
The completely ironclad solenoid is dust-proof and 
water-tight. The stationary contact terminal studs 
and full-floating contacting discs are of high con- 
ductivity copper. A plunger return spring assures 
non-sticking contacts, and prevents closing of con- 
tacts due to vibration or sudden shock. For your 
particular problems our specialized engineering 
staff will adapt relays to your needs. 


R-B-M MANUFACTURING Co. 
Cs a a 
ESSEX WIRE CORPORATION 
LOGANSPORT, INDIANA 


SPEED RANGES UP TO 16 TO 1 


AN ALL-ELECTRIC 


SSELTI. ADJUSTABLE-SPEED DRIVE 
FOR A-C. CIRCUITS 
SIZES—1 to 30 HP. 





SPEED CHANGES 
STOP START 


1. A DIRECT DRIVE. Fewer 
parts and less space be- 
cause the drive is direct | 
—there’s no intermediate 


speed-changing device. / SPEED 
A , CONTROL 
2. CONTROL— Within easy UNIT 


reach. There's nothing to 
limit convenience. Put . 
speed adjuster and start- 
stop buttoninahandyspot : 
and run a wire to them. 


3. FROM A-C. POWER CIR- 
CUIT. The many advan- 
tages of this drive are 
made possible at a new 
low price by the "pack- WF 
= V¥S Speed Control ALSO— Quick stopping, reversing, safe 
nit which is connected speeds for threading, ample starting 
by three wires to a 3- torque with smooth acceleration, speed 
phase a-c. power circuit. setting. Get Bulletin 309 for details. 


RELIANCE ELECTRIC & ENGINEERING CO. 
1082 IVANHOE ROAD e e CLEVELAND, OHIO 
Sales Offices in Principal Cities 
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KETTLE 
TYPE HEATERS 

with variable thermostatic 
control (100° to 600° F). 
Slow speed agitator; steel, 
copper, Monel, stainless, glass or porcelain-lined 
tanks. Heated outlet of type and location to suit 
your requirements. 




















































HEATERS & POURERS 


Built in 2 qt. to 25 gal. sizes. 
Fixed or variable thermostatic con- 
trol to suit your specifications; 
complete melting; non-freeze out- 
lets; pouring by drop or streams; 
synchronized dual outlets if de- 
sired. Also similar rectangular 
heaters 100 gal. and larger. 


Also efficiently applicable to lead 
or babbitt; application by immer- 
sion or dipping; 15 sizes—'2 to 
385 Ibs. capacities. 


Typical compound 
heaters like these only in- 
dicate the wide variety of Sta-Warm 
types, shapes, models, one of which can be 

engineered right into your production set-up to lower 

costs, increase production and to give you a “new high” in 
precision control in heating difficult compounds. A request 


STA-WARM 
ELEC. CO. 


565 N. Chestnut St. 
Ravenna, Chie 


Complete Equipment for 
Heating, Pouring, Conveying Compounds 
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THE PHOSPHOR BRONZE 
SMELTING COMPANY 


2212 Washington Avenue 
Philadelphia, Pennsylvania 


“Original Manufacturers 
of Phosphor Bronze in 
the U.S. A.” 










ESTABLISHED 1874 






































































































































_ Leading manufacturers of precision equipment specify PINCOR D. C. 
_ Motors. Particularly recommended for radio band-switching and antenna 
- feels, for the operation of aircraft landing flaps and other equipment, _ 

_PINCOR Motors may be furnished for a vast variety of other special pur- © 
rite or wire your requirements. PINCOR engineers are at your 
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Curtailed Production Ordered 


Protesting against the 30 per cent cut in household washer pro 
duction ordered by the Office of Price Administration and Civilian 
Supply, W. Neal Gallagher, president of the American Washe: 
and Ironer Manufacturers Assn., urged “a very thorough survey 
both of the critical materials needs and the essentiality of the 
products of a great many industries” before this curtailment be 
comes operative. “It is quite probable,” he said, “that some 
20 to 30 industries are using more steel than the washer makers, 
so we surely should have the whole national picture in much 
detail if we are to avoid working hardship and injustice on any 
particular industry . . . There is ample evidence that washers 
serve as an essential utility in a great number of smaller-income 
families. There should be continued movement of the appliance 
into such homes . . . Our industry has made sweeping transfers 
from the use of critical materials and is continuing these change- 
overs. We feel certain that the very small amounts we require 
today surely do not necessitate the 30 per cent in production 
that has been ordered for us. Curtailment of washer manufac- 
turing as proposed by Washington also would precipitate a very 
serious situation in the case of our smaller manufacturers, especially. 
They could not continue to operate on that basis and they are in 
no position to execute defense contracts, even if they had them. 
The whole set-up of washer manufacturing is radically unlike 
the methods required for defense production.” 

Proposed restriction of refrigerator output by as much as 50 
per cent during the next 12 months, as well as similar reductions 
in the production of air conditioning, cooking and heating equip- 
ment and miscellaneous household appliances are under considera- 
tion by the OPACS and will be worked out gradually after 
conferences between industry committees and the Administration. 

As regards the classification of electric ranges with luxuries 
which are displacing defense products, a strongly worded state- 
ment issued by the electric range section of Nema has pointed 
out that since a first-class unit may be purchased for less than 
$100, an electric range is a luxury only in the sense that it 
provides so many improvements over old-fashioned cooking meth- 
ods. The 51 per cent increase in sales for the first six months 
this year is not out of line with the steady increase since 1933, it 
continued. Estimating nearly 4,000,000 stoves of all kinds sold 
in 1940, of which 450,000 were electric ranges, the gain ot 
113,000 units in half a year was said to be only a small portion 
compared with the total. “As a matter of fact, the indicated 
demand is at the rate of 800,000 ranges for 1941, although de- 
fense limitations will curtail this Electric range manufac- 
turers are prepared to make all necessary sacrifices to the de- 
fense program. They have anticipated defense material shortages. 
Already electrical engineers have developed new materials which 
are being used in current electric range production to replace 
nickel, aluminum, etc., without impairing the efficiency and economy 
of electric cooking. Electric range research laboratories are work- 
ing to further reduce use of defense materials in electric ranges.” 


Nylon Bearings Now 


Bearings made from nylon are the subject of a recent patent as- 
signed to E. I. du Pont de Nemours & Co. Useful in textile and 
food processing machines, in pulleys, vacuum cleaners, refrigerators 
and motors, these bearings are said to have long-wearing, non- 
corrosive, heat, sound, vibration and electrical insulating properties, 
to require no oil for lubrication, to offer less friction to rotating 
shafts and to carry heavier loads than the conventional bronze, 
babbit metal or brass bearings. Application of these bearings 
would permit the release of metals for defense industries. They 
are not in commercial production. 






Groups Eligible For Supplies Ratings 


Following recent conferences of committees representing various 
groups of electrical manufacturers with OPM officials regarding the 
Defense Supplies Rating Plan, manufacturers of the following 
products are now considered eligible to apply individually to the 
division of priorities for permission to operate under the plan and 
use the A-10 blanket priority in purchasing materials needed for 
defense production: motors and generators | hp. and over, in- 
dustrial controls, industrial heating units and devices, wiring de- 
vices, armored cable and flexible metallic conduit, knife and 
enclosed switches, panel boards and distribution boards, smal! 
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Special Setup 
Feeding Screws and Nuts. Driving Screw 
through Nut and Spinning end of Screw. 


DETROIT POWER SCREWDRIVER CO. 


DRIVE SCREWS THE MODERN WAY 


Increase Production 
Cut Costs 


Three 
Models Available 
@ 


Handling 
Screw Sizes from 
No. 2 to 54" Diameters 


Machine, Wood, Brass, 
Self Tapping, Sheet Metal 
and epecial Screws 


Standard Heads 
Special Heads 


a 
No Marring of Heads 
8 


Send Samples for 
Production Estimates 


5361 ROHNS AVENUE 


DETROIT, MICH. 


Standard Model B Machine. 
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WILL NOT CRUSH 
STRANDED WIRE 


THe E-Z AUTOMATIC Wire Stripper is 
provided with a lever (shown at the top of 
illustration) which stops the return of the arms 
until the wire is removed after stripping. It is 
then snapped, quickly, back to normal. 


The lever will not operate unless wire with 
insulation .050” or larger is inserted between 
the grippers. When no wire is inserted the 
ower gripper moves upwards when handles are 
squeezed, pushing trigger and lever up and 
out of action. 


Anyone Can Use It—The E-Z AUTOMATIC 
Wire Stripper is simple, satisfactory and as 
easy to operate as a pair of pliers. 


Write For Circulars 


and Full Particulars 





Pyramid makes a Wire Stripper for every need: 
Colonial, E-Z Foot Pedal; Mastercraft Foot 
Pedal, Side Lever, Overhand Lever; and, 
Hand Wire Strippers. 


‘PYRAMID PRODUCTS 


SPER rica o 
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Patented U.S. A. 
and Fereign 


COMPANY 
CHICAGO, ILL. 


NO STONE UNTURNED! 


No slavish, perfunctory following of orders is ever 
tolerated in the Peck plant. When a job comes in, 
experienced people leave no stone unturned in their 
efforts to give the customer the kind of springs or 
screw machine parts he has a right to expect for what 
he pays. This spirit has kept ‘Peck Service” in 
demand throughout a generation of war and the 
effect of warl 


SEND FOR CATALOG 


of Peck Springs and Screw Machine parts. Please 
write on your letter head. 


PECK SPRINGS 
AND SCREW MACHINE PARTS 


| The Peck Spring Co., 12 Grove Ave., Plainville, Conn. 


















CONDUCTION SERIES WOUND Ac-DC 
1/300th TO 1/10th H. P. 
INDUCTION SHADED POLE 
1/500th TO 1/10th H. P. 

WITH AND WITHOUT BACKGEAR 













PIPE 
Lay 
BUSHINGS 


Dry processed porcelain with 
perfect thread fit for steel 
conduit locknuts. Designed to 
fit standard size conduit coup- 
lings. Available for 14’’, 34”, 
and 14” conduit size with 
inside diameters of 14’’, 34", 
7/16” and 1%’. Can be fur- 
nished in standard black glaze, 
white glaze or other colors if 


desired. Stock Up Now. 


THE UNIVERSAL clay propucts co. 


1540 EAST FIRST ST. SANDUSKY, OHIO 

























Companies in 
these groups interested in applying for the blanket rating should 
write directly to A. L. Williams, Division of Priorities, Office 
of Production Management, 462 Indiana Ave., N. W., Wash- 
ington, D. C. 


air circuit breakers, busways and conduit fittings. 


Energy Output Up 


For the week ended August 16 the amount of electrical energy 
distributed by the electric light and power industry was 3,200,818,- 
000 kw.-hr., 16.6 per cent above the 2,745,697,000 kw.-hr. in 
the corresponding week last year and slightly higher than the 
previous week's output of 3,196,009 000 kw.-hr. For the four 
weeks ended August 16, according to the Edison Electric In- 
stitute, total energy distributed amounted to 12,806,893,000 
kw.-hr. while in the like period last year the figure was 11,012,- 
156.000 kw.-hr., gain of 16.1 per cent. 


Motor and Generator Standards 


All standards which have been approved to date concerning the 
manufacture, test and performance of ac. and dc. motors and 
generators have been included in a revised book, “Nema Motor 
and Generator Standards.” Representing, as it does, standardized 
practice in the United States, this book assists in coordinating 
industry practice, promotes production economies and assists in 
the proper selection of these units. All standards adopted by 
Nema are so designated and classified as follows: adopted stand- 
ard, recommended practice, suggested standard for future design, 
or authorized information. Copies of this publication may be 
obtained from the National Electrical Manufacturers Assn., 155 
East 44 St., New York, N. Y. 


New Plants, Expansions 


General Electric Co. is planning to start construction shortly 
on a new $20,000,000 factory at Fort Wayne, Ind., for the manu- 
facture of turbo-superchargers for airplanes. To meet increased 
Navy requirements for turbines and other equipment for ships, 
production facilities at Lynn, Mass., Erie, Pa. and Schenectady 
have been greatly expanded and placed on 24-hour-a-day schedules. 

Philco Corporation’s Storage Battery division has 
moved to a new manufacturing plant in Trenton, N. J. with three 
times the production facilities of the past. 

Westinghouse Electric & Mfg. Co. will build a $22,- 
000,000 plant to manufacture steam turbines and gears for mer- 
chant ships for the United States Maritime Commission under a 
lease agreement with the Defense Plant Corp. The plant will 
adjoin the South Philadelphia steam works. 

Wheelco Instruments Co. has moved to its own building at 
Harrison and Peoria Sts., Chicago, marking the third major ex- 
pansion of the company since its establishment in 1935. 

Zenith Radio Corp. has purchased a factory building in 
Chicago which is being modernized for the production of defense 
materials. 

American Phenolic Corp. has acquired a new manufactur- 
ing plant for fabricating connectors and radio tube sockets and 
has further erected an additional building for the production of 
ultra-low-loss co-axial cables and transparent thermoplastic insula- 
tion materials. The new address is 1830 S. 54 St., Cicero P. O., 
Chicago, Ill. 

Henry L. Crowley & Co. has added a wing to its plant in 
West Orange, N. J. devoted to the production of high frequency 
iron cores and custom-built ceramics. 

Slayter Electronic Corp. is the new name of the former 
Electronic Research Corp. at 26 W. Market St., Newark, Ohio. 

Phelps Dodge Copper Products Corp. has increased its 
office space at its Habirshaw (Yonkers, N. Y.) plant to take 
care of volume orders. 

Ohmite Mfg. Co. has completed an addition to its factory 
on W. Flourney St., Chicago, doubling the production space and 
expanding the company’s facilities to take care of increased re- 
quirements for defense products. 

DeVilbiss Co. is carrying out its second expansion program 
in recent months which will double the size of its spray booth 
and exhaust equipment division. 

Synchro-Start Products, Inc., formerly in Toledo, Ohio, is 
now located at 221 E. Cullerton St., Chicago. 


Schick, Inc. is the new name of the former Schick Dry 
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* | CULLMAN 





Over 45,000 Sprockets 
in Stock for Roller, 
Block and Silent Chains 


*% Representing one of the largest and 
most complete assortments of stock 
sprockets in the U. S., the Cullman 
line consists of over 2,000 different 
types and sizes. Ranges from single 
to multiple, with and without hubs, in 
both steel and cast iron. Sprockets to 
fill special requirements can be pro- 
duced quickly and inexpensively due 
to the extensive facilities of the Cull- 
man plant. Our engineering staff is 
at your disposal. 


SEND FOR THE NEW 
try | CULLMAN SPROCKET CATALOG 


and 
re- : Just off the press, this new catalog gives complete information on 
Cullman Sprockets. Informative tables—diagrams—illustrations 
—an 80-page book of most valuable and helpful data for the 
yram } buyer and designer of Sprocket Drives. Be sure to get your 
oot! copy, so write for it now. 


on CULLMAN WHEEL COMPANY 


CHICAGO, ILL. 


1344-46 ALTGELD ST. 
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HEN you throw a little toggle 

switch, you expect results just as 

you would with one of its larger 
brothers — that’s what switches are for. 
Reasoning somewhat along this line, 
Hart Manufacturing Co., of Hartford, 
Conn., have equipped theirs with Baker 
fine silver contacts, thus making it a 
very much up to date and very reliable 
electrical device — and the first toggle 
switch to have this feature. We feel 
proud that our product is identified 
with it. 
We are headquarters for anything you 
may need in contacts, whether of plat- 
inum, palladium or alloys of these 
metals; silver, gold or tungsten. If you 
need contacts either for heavy or light 
duty, consult us before you place your 
order. Very probably you will find it to 
be to your advantage. 


BAKER & CO., INC. 
113 Astor St., Newark, N. J. 
NEW YORK SAN FRANCISCO CHICAGO 
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‘ STANDARD or special Ball, Roller and 

Mounted Bearings can be supplied to meet 
your most exacting requirements for anti- 
friction efficiency for new machines or for 
modernizing older equipment. Ahlberg 
standards of precision manufacture are so 
high and Ahlberg distribution methods so 
effective that you can specify ‘‘Ahlberg’’ 
with complete assurance of satisfaction. 


FACTORY BRANCH STOCKS at 
AKRON COLUMBUS NEW ORLEANS 
ATLANTA DALLAS NEW YORK 
BALTIMORE DENVER OMAHA 
BOSTON _ DETROIT PHILADELPHIA 
BUFFALO KANSAS CITY PITTSBURGH 
CHICAGO = MEMPHIS PROVIDENCE 
CINCINNATI MILWAUKEE. ST. LOUIS 
CLEVELAND MINNEAPOLIS WASHINGTON, D.C. 


Write for the new Ahlberg Catalog No. 
440—96 pages of helpful data on good 
practice and good economy in buying 
bearings. 


BUILT FOR DEFENSE! 


THE NEW G-M RELAY, TYPE ‘‘F”’ 


Dimensions: 

Poles = 1] = } 2%" High 
Single Throw or iaiay 24%” Long 
Double Throw ' 1%” Wide 


Install it for defense against 
operation failures 


An electrically activated product. regardless of its nature 
or purpose, is only as efficient as the relay which controls 
its operation. In presenting the new G-M Type “F” Relay, 
we offer you a unit upon which you can depend to give 
your product a high reliability rating. When limited as to 
space, the compactness of G-M Type “F”’ is an outstanding 
advantage. Can be made for either A.C. or D.C. Con- 
tacts have self-cleaning, wiping action with heavy contact 
pressure. Underwriters’ clearances can be supplied. 


Send for Bulletin No. 611 giving complete descrip- 
tion of Type “F” Relay and an outline of its par- 
ticular characteristics. Other new G-M relays will 
be announced shortly. Let us help you with your 
relay problems. 


LABORATORIE 


4310 NORTH KNOX AVE. CHICAGO, U. S.A. 


Shaver, Inc. Addition of a new product in the near future will 
mark the beginning of an expansion program, it has been an 
nounced. 

Bridgeport Brass Co. has moved from 774 E. Main St. to 
30 Grand St., Bridgeport, Conn. 

C. P. Clare & Co. now occupies a new plant at Sunnyside 
and Keating Aves., Chicago, which has an approximate increase 
of 300 per cent in floor space. This marks the company’s second 
major expansion since its establishment four years ago. 


NISA Retained as Organization Title 


National Industrial Service Association, which recently announced 
the adoption of a new name (National Electrical Service Associa- 
tion), has decided against making this change, under the urgings 
of the New York secretary of state. Too close similarity to names 
of already established industry groups offered the basis of this 
request. The name NISA will be continued. 


Electrical Apparatus Insulation 


Correlating theory and design in a treatment of insulation prob- 
lems for the designer and user of electrical apparatus, Douglas F. 
Miner, George Westinghouse Professor of Engineering at Car- 
negie Institute of Technology, in his book, “Insulation of Electrical 
Apparatus,” discusses present knowledge of dielectric behavior, 
lists and compares insulating materials, describes practices in ap- 
plication of insulation to the major forms of electric power equip- 
ment and shows what tests are of value in determining insulation 
efficiency. Data and curves on the properties and performance of 
insulating materials are included in the appendixes. Published by 


McGraw-Hill Book Co., 330 W. 42 St., New York, N. Y. 


About People You Know 


Meade Brunet and Jay D. Cook have been elected vice 
presidents of the RCA Manufacturing Co. Mr. Brunet will con- 
tinue his present duties as manager of the engineering products di- 
vision and Mr. Cook as head of the international division. 

F. G. Gardner of Kellogg Switchboard & Supply Co. has 
been selected to fill the position of acting chief engineer while 
George R. Eaton, vice president in charge of engineering, is tak- 
ing a leave of absence. 

J. W. Colgan, formerly manager of Handy & Harman of 
Canada Ltd., has returned to New York in the capacity of sales 
manager of the parent company. Before going to Toronto five 
years ago, Mr. Colgan served in the New York sales department. 

Charles A. Simmons, Jr. has been elected vice president 
and general manager of the Simmons Machine Tool Corp. 

E. B. Jackson, formerly chairman of the board of the Dar- 
delet Threadlock Corp., has been elected president. 


Price Controls Pending 


With authority over the prices for materials already established and 
implementation of broader powers to cover completely fabricated 
goods apparently close at hand, Price Administrator Leon Hen- 
derson told the House banking and currency committee recently 
“I do not think that price control will destroy free enterprise. It 
was not destroyed in the last war but only temporarily suspended.” 
Mr. Henderson further stated that in his opinion productive enter- 
prise would be stimulated by government spending and that the 
free play of supply and demand would have been set aside tem- 
porarily. Price ceilings, as referred to by Mr. Henderson, con- 
templated that such maximums as may be established are likely 
to become minimums as well. 


Signalling Device Demonstrated By RCA 


Demonstration of a new alert receiver that turns on automatically 
when it receives a special inaudible signal from a_ broadcasting 
station, rings a bell to summon listeners and then shuts off when 
an all-clear signal is flashed was conducted by Radio Corp. 
of America at LaGuardia Airport recently. It is described as @ 
small three-tube receiver, about the size of a portable radio sel 
which requires negligible power for operation and therefore can be 
operated 24 hours a day over a long period of time at low cost 
Widespread applications of the new instrument are foreseen, suc! 
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GET TOGETHER ON 
GENERATOR INSULATION 


1876 The first recognized practical 


electro - plating generator. 
Built in 1876 by Hanson- 
Van Winkle-Munning Co. 
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Hanson-Van Winkle-Munning’s modern long-life, 


providenc®: high efficiency Motor Generator Set. 






Hanson-Van Winkle-Munning Company, leaders in 
the manufacture of electroplating generators for 
65 years, specify IRVINGTON and HARVEL IN- 
SULATING VARNISHES for perfect insulation in 
their generator armatures and fields. 





KUX DIE CASTING 
—  MACHINES— 


Development of these Varnishes is the result of 
Irvington’s 35 years’ experience in meeting demands 
for insulating varnishes of the highest quality for 
dipping, brushing, spraying, vacuum and pressure 
applications. There’s an IRVINGTON or HARVEL 
INSULATING VARNISH for every electrical need. 


IRVINGTON VARNISHES are of the oxidizing type, 
containing drying oils: HARVEL 512-C and 612-C 
BAKING VARNISHES are phenol-aldehyde synthetic 
resins made from cashew nut shell liquid, solidifying 
throughout by heat induced chemical polymeri- 
zation. 


The IRVINGTON line consists of Clear and Black 
Baking Varnishes: Clear and Black Air Drying Var- 
nishes: Black Insulating Paint: Black Air Drying, 
Baking and Flashing Core Plate Varnishes: Clear 
and Black Oilproof Finishing Varnishes: Clear Stick- 





. ++» Ten sizes and types for lead, zinc, alumi- 
num, or brass alloys, from 6” x 9” to 24” x 24’ 
between the bars . . . Massive, extra strong, 
alloy steel construction . . . Air or self con- 
tained hydraulic operation . . High injection 
and locking pressures... Simple, safe opera- 
tion... Automatic timing... 


WRITE FOR DESCRIPTIVE FOLDER, OR TO ARRANGE 
FOR A DEMONSTRATION 


WLTZLI LL 


ing Varnish: Red Oilproof Enamels, Gray and Black 
Machinery Enamels. In the HARVEL line are Baking 
and Air Drying Varnishes and Red Finishing Enamel. 
For complete data send for the new 34-page HARVEL 
and IRVINGTON INSULATION VARNISH CATALOG. 
Write Dept. 56. 
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PLANTS AT 


VARNISH & INSULATOR CO. 


TUDORS TTAB CCITT TO LITT EL ncron new ses 


— 138 E, 2145 LEXINGTON ST., CHICAGO, ILL. _ 


IRVINGTOM, N. J. 
HAMILTON, ONT.,CAN. 
Representatives in 20 Principal Cities 
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BUT WHAT OF 


tion to meet today’s — 
Triplett has lost sight o 
of tomorrow. Instead, 
ams actually have 


“All-out” produc 
rs does not mean that 
broader requirements 
and engineering progr 


‘ -onstan 
to assure cons fe 
in addition to needed 


orde 
the 
research z 
been “stepped-up 
in products and processes; 
developments in new fields. 


t improvements 


are important, but the needs of 
and are anticipated 
and research devel- 
that in the months 


Today's demands 
tomorrow cannot be slighted 
in never flagging engineering 
’ , re 
You have assurance : , 
Triplett products will serve 
merit values 


opments. 
and years to come, new —_ 
in expanded fields, where they w! eee 
and savings for every dollar spen 


purchase. 


ICAL 
THE TRIPLETT ELECTR 
INSTRUMENT CO. 


Bluffton, Ohio 


STANDARD 
OR 
SPECIAL 
TYPE 


i 
ey PILOT LIGHT ASSEMBLIES 


Chances are you'll find it easy to obtain a standard type and 
size assembly from us to exactly suit your needs. For, we 
make stock units and parts in big variety. If a special design 
is required, however, our skillful engineers will gladly cooperate 
in creating a unit to your own exacting specifications. 


Drake Assemblies are precision-built from finest materials. 
They are used by most leading electrical manufacturers. Catalog 
and complete information on request. Will you write us, 
now, about your needs. 


UE ee 


1713 W. HUBBARD ST. ¢ CHICAGO, U.S.A. 


as its use in civilian defense communication, since it provides a 


local, regional or nation-wide instantaneous radio call system with 
out expensive new equipment. Present radios are not designed to 
hear the inaudible signal although radio engineers believe that 
the day will come when receiver sets will be provided with thi 
simple attachment to summon listeners when an important message 
news item or television event is about to be broadcast. 


Producers Seek Contractors’ Support 


Sponsored by the management of 26 manufacturing companies of 
Canton, Ohio, the Canton Defense Production Assn. has been 
organized to place at the disposal of prime contractors sub-con- 
tracting facilities and manpower not now engaged in defense 
work. Through the services of Designers for Industry, Inc., this 
group offers contractors a complete coordinated engineering and 
management program. Each plant has been thoroughly studied from 
the standpoint of equipment, manpower, management and financial 
responsibility. Sponsors of this plan hope to prove that there is 
a place in the defense program for small, reliable, capable in- 
dustrial companies and that its success will provide an immediate 
answer for numerous companies throughout the nation. A com- 
plete report covering the available facilities of members of this 
association will be sent to anyone interested. Inquiries should be 
addressed to Charles E. Gorey, Canton Defense Production Assn.. 
428 N. Market Ave., Canton, Ohio. 


Tool Shipments Continue Increase 


Increasing to $63,400,000 for June compared to $60,800,000 for 
May and $34,000,000 for June, 1940, machine tool shpiments are 
expected to continue to mount steadily, according to the National 
Machine Tool Builders Assn., and, in view of present indications, 
the industry will meet or exceed its announced goal of a total 
production of $750,000,000 during 1941. Figures compiled by 
the association show that the rate of production within the last 12 
months has practically been doubled. 


Goodrich to Market Appliances 


Introduction of a new merchandising diversification program. by B. 
F. Goodrich Co. will enable dealers to carry a more extensive line 
of merchandise, including electrical appliances, tools, cleaning 
items, sporting goods, accessories for motor trucks and many other 
articles in addition to a complete line of automotive accessories 
and rubber goods. Announcement has not been made as to 
the manufacturing sources which will produce these goods. 


Product Quality Control 


Approval of two emergency standards, developed upon request of 
the War Department to help speed up production and the inspec- 
tion of products, has been announced by the American Standards 
Assn. “Guide for Quality Control” and “Control Chart Method 
of Analyzing Data” are contained in a single pamphlet to serve 
as a guide in controlling the manufacture of products so as to 
maintain sufficient uniformity of quality to meet specification re- 
quirements. Statistical principles, records and charts are codified 
in the standards in clear, simple form. Copies may be obtained 


from the American Standards Assn., 29 West 39 St., New 
York, N. Y. 


A. I. E. E. Issues New Publications 


Sponsored by the American Institute of Electrical Engineers com- 
mittee on protective devices, a compilation of a list of articles 
dealing with protective relaying and closely allied subjects has 
been prepared by a working group of the relay sub-committee. 
Articles listed in “Bibliography of Relay Literature, 1927-1939" 
are sub-divided into sections. In each section the entries are num- 
bered consecutively and listed alphabetically by years. 

Two new standards just issued are “Revised Report on Stand- 
ards for Fuses Above 600 Volts,” prepared by the committee on 
protective devices, and “Test Code for Direct-Current Machines,” 
under the auspices of the committee on electrical machinery. Pur- 
pose of the latter code is to define acceptable methods of making 
tests to determine that the performance and other characteristics 
of dc. machines comply with those guaranteed. Copies of these 


publications are available from A. I. E. E. headquarters at 33 
West 39 St., New York, N. Y. 
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WE'RE READY TO HELP! 


Electrical rectifiers have been our 
““game’’ for more than twenty 
years. Our engineers have been, 
and are designing and supplying 
copper oxide, copper sulphide, 





SB RESISTANCE 
ee SERVICE . 


Battery Chargers Cathodic Protection 


Airplane Starters Motion Picture Arc Supply m rf ry i r T Ss 4 s sy A DB 
Electroplating Battery Substitutes 
Arc Welding Signal Systems te ba Es o 3 | A | 4 


Magnetic Chucks Elevator Controls 



















selenium and tube rectifiers and 
rectifying equipment for innumer- 
able industrial applications .. . 





These are a few of the many ways our rectifiers are 
being used today. 


: For over 16 years we have 
Whatever your problem might be in changing alter- alized aii 
nating current to direct current, let Benwood Linze SPeaaases Cavey 


engineers be of assistance. Our long the development, manu- 


experience is at your command at all 
times during these critical days. EID 
THE BENWOOD LINZE CO. 
1807 LOCUST ST. 
ST. LOUIS, MO. 
MANUFACTURERS ENGINEERS 


Miniature Ball Bearings 
In a Great Variety of Types and Sizes 












facture, and application of 
resistance devices. Our en- 
gineering cooperation and 
experience is at your com- 
mand in meeting tough 
problems. 

In spite of the intense 
pressure of defense require- 
ments we are bending 
every effort to maintain a 
stock of component parts as 
well as our full line of re- 
sistors and rheostats for 


service to our customers. 








May we consult with 
you on your next order? 











@ With R. M. B. Miniature Ball Bearings alert designers and 
manufacturers of small apparatus and equipment are improving 
products by reducing friction and wear. 

Increased operating efficiency and accuracy now are possible 
in even the smallest moving parts of products including small 
motors, recorders, clock-work mechanisms, weighing devices, 
speed indicators, pressure gauges, etc. 

Although the accuracy of standard R. M. B. Bearings meets 


most demands, a special High-Precision quality is available H A R DWI C K e H I N D L E e Inc. 


for particularly exacting applications. 


NEWARK Resistors * Rheostats * Radio Frequency Reactors 
i fs] N 0 | 3 a3 A Y Zi New Jersey Power Line Chokes ¢ Line Voltage Reducers 
p U.S.A. Custom-made resistance devices of all types 
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Briefly reviewed, on this and the following 
page, are recently published sources of de- 
scriptive and technical information as offered 
by various suppliers of essential materials 
electrical and mechanical parts, equipment, 
motors, drives, controls, finishes, etc., for in- 
tegration within complete products. 


GEAR MATERIALS. Principal properties and uses 


of various grades of a silent, stabilized gear material—a uniformly 
dense, solid material produced by applying heat and pressure to 
layers of fabric impregnated with plastic resinoid. For quickly 
computing the hp. transmissible by gears cut from this material, 
there are six charts for gears of 2, 4, 6, 8, 12 and 18 pitch, 
each one showing the hp. per in. of face at various pitch line 
velocities for gears of 12, 16, 25, 38, 50 and 60 teeth. Synthane 
Corp., Oaks, Pa. 


MOLYBDENUM AND TUNGSTEN. Character- 


istics, chemical behavior, micro-structure, weights and dimensions 
of rod and wire forms, bar and rod tables, and ordering data 
for molybdenum and tungsten. Also information on contact metals, 
and on lamps and filaments. Graphically illustrated. Amer- 
ican Electro Metal Corp., 320 Yonkers Ave., Yonkers, N. Y. 


TRANSFORMERS SPECIFICIATIONS. Dimen- 


sional diagrams of transformers for radio, television, control, in- 
dustrial and other special applications indicating the electrical ca- 
pacity range of the more popular designs and mountings on which 
all tools are available. Acme Electric & Mfg. Co., 36 Water 
St., Cuba, N. Y. 


DC. MOTORS. Recent improvements in dc. motors for 


heavy duty service including sealed-sleeve bearings, rigid frame- 
and-foot design, directed ventilation and adjustable brushholders. 
Reduction of maintenance with form-wound, mica-insulated arma- 
ture coils and the safeguarding of field coils with breakdown-proof 
insulation are also described. Available in 5 to 200 hp. sizes, 
for constant, adjustable or varying speed applications, continuous 
or intermittent service. Westinghouse Electric & Mfg. Co., 
East Pittsburgh, yt 


ELECTRIC RANGE CONTROLS. teater 


switches and snap-action thermostats for electric ranges fully 
described, with dimensional drawings, methods of mounting, ter- 
minal arrangements and wiring diagrams. Range accessories also 
covered include thermostat handles, toggle switches, convenience 
outlets, pilot light assemblies and terminal blocks. Hart Mfg. 
Co., Hartford, Conn. 


INSULATING VARNISHES AND COM.- 
POUNDS. Numerous types and grades of baking, air dry- 


ing and finishing varnishes, impregnating, filling and stator com- 
pounds for a wide variety of applications. Includes some 22 new 
items not described in a previous edition. Principles governing 
the selection of varnishes and compounds, physical and electrical 
properties, conversion tables and capacity of tanks. John C. 


Dolph Co., 168 Emmett St., Newark, N. J. 


PLUGGING CONTROL. How extra production hours 


may be gained by applying quick-stop plugging control in certain 


130 


Engineers, designers and executives to whom 
EvectricAL MANUFACTURING is made available 
each month under the controlled circulation 
policy of The Gage Publishing Company are 
invited to forward requests for copies of those 
bulletins of interest to them, directly to the 
manufacturer, at the address indicated. 


applications to assure more accurate and consistent removal of 
power. What the equipment consists of, with a detailed part-by-part 
description of the plugging switch, points to be checked before 
applying this method of stopping a motor, and diagrams of eight 


suggested circuits for plugging. General Electric Co., Schenec- 
tady, N. Y. 


CERAMIC INSULATING MATERIALS. 


Chart containing engineering data and physical properties of the 
most frequently used ceramic compositions of this manufacturer. 
Gives the predominant characteristics such as specific gravity, 
density, volume, water absorption, chemical resistance, color, soft- 
ening temperature, resistance to heat, hardness, linear coefficient of 
thermal expansion, tensile strength, resistance to impact, etc. Also 
contains graphs which give information on physical characteristics 
dificult to reduce to figures such as linear thermal expansion, 
dielectric strength and volume resistivity at varying temperatures. 
American Lava Corp., Kruesi Block, Chattanooga, Tenn. 


SPECIALIZED RUBBER PARTS. Procedures in 


design and development, and facilities for quantity production of 
individualized molded and extruded rubber parts to meet specific 
needs quickly and economically are illustrated and described. 


Monarch Rubber Co., Hartville, Ohio. 
POROUS BEARINGS. Made of a low-friction mate- 


rial having an average porosity of approximately 35 per cent, 
these bearings are tough, durable, strong, and capable of carrying 
maximum loads and withstanding frequent shock. Standard sizes 
for plain, flanged and thrust bearings. Properties, uses, method 
of installation. Curves show allowance in inches on_ bearings 
for press fit into housing, and allowance for running fit after 
installation. Keystone Carbon Co., Inc., Saint Marys, Pa. 


VIBRATION ISOLATION. For simple linear vi- 


bration, this four-color chart illustrates the percentage of vibration 
isolation it is possible to obtain in a flexibly mounted assembly 
with any combination of static deflection and disturbing frequencies. 


Lord Mfg. Co., Erie, Pa. 


FRACTIONAL HP. MOTORS. Different types of 


fractional hp. motors, with specifications, for integration within a 
variety of products which are classified under the general head- 
ings of aircraft, business machines, industry, science and motion 
pictures. Among the applications are the operation of anti-icer 
pumps, rudder tabs, wing flaps, coin machines, time recorders, blue- 
printing machines, flexible shaft tools, testing machines, x-ray tube 


adjustors, film developers, motion picture cameras and _ projectors. 
Dumore Co., Racine, Wis. 


ELECTRICALLY OPERATED SWITCHES. 


Features, applications, advantages, design requirements, list prices, 
dimensions and weights, suggested specifications, construction de- 
tails, wiring diagrams and operating principles of ac. and dc. 
electrically operated, mechanically held automatic transfer and 
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WEST VIRGINIA PULP & PAPER COMPANY 


30 Park Avenue. New York. N.Y 35 E. Wacker Drive. Chicago. Il 


Z 
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_— to stop at the convenient Bel- 
mont Plaza where so many men in 


the electrical manufacturing field now 


MQ QO 


make their headquarters. 


Just a few blocks from Grand Central 
Station, in the ‘midtown business dis- 
trict, near Radio City, across the street 
from the General Electric Building . . . 
at the Belmont Plaza you have a fine 


address without the expense that usually j a ee - | 
accompanies it. % Since 1857 


eae oe from $3.00, each with j Se saved on the production line quickly 
oe 1 One Chewet Ee ee Tee mount to hours under the pressure of defense 
popular-priced restaurants—The Pine : , , . 

Room and its coffee shop service and Yj production. And Klein pliers are designed to help 
prices; and the famous Glass Hat, a Yj save these minutes. Made in sizes and styles to fit any 


WH 


quarter-million dollar restaurant that 
affords you superb dining and dancing to 
two noted orchestras. 


plier requirement, their quality construction is your 
assurance of quicker work, better workmanship, on 
your production line. Under the pressure of today’s 
production demands, only the best is good enough, 


HOTEL ] and in pliers, this best is Klein. 
BELMONT PLAZA ] ASK YOUR SUPPLIER 


WA 
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Lexington Avenue at 49th Street, New York Z Mathias & Sons 
John H. Stember, Manager Y Established 1857 Chicage, I, U.S.A. 
MQAMMATA AWW Wwi  ™" "»hhl™»§h ee ely See 
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Let’s 
‘‘Call the Roll’ 


of 
STAR 

PORCELAIN 
PRODUCTS 


—Seven different kinds, 
eich with its own in- 
dividual characteristics 





1. THERMOLAIN 4. VITROLAIN 
heat-resistant refractory Strong, dense, non-porous, 
insulation. Porous. With- moisture-proof. High di- 
stands thermal shock. electric strength. 
2. LAVOLAIN 5. #921 INSULATION 
A dense porcelain of high Can be molded into diffi- 
mechanical and dielectric cult shapes. Strong, dense, 
strength. heat-resistant. 
3. COMMERCIAL 6. NU BLAC 
WHITE Will not soil in assembly or 
Most economical for use in use. Excellent for wiring 
most applications. devices or novelties. 


7. HUMIDOLAIN 


A highly porous porcelain, suitable 
for many applications in humidifiers. 


é 


PORCE OMPANY 
41 Muirhead Ave. Trenton, N. J. 


WWELCON 
TORQUE MOTORS 












Just tell us your 
power needs. If our 
standard motors will 
not do the job, we 
will build a motor 
to fit your exact 
requirements. Write 
and get all the 
facts on this cus- 
tom service today. 


Dept. 305 1628 Vine St. 


ile Gu ees amet Bf 


CINCINNATI, OHIO 





remote control switches and relays, as well as magnetically hel: 
contactors, transfer switches and relays. Automatic Switch 


Co., 41 East IIth St., New York, N. Y. 


RADIO COILS. Comprehensive listing of radio interfer 


ence filters, r.f. chokes and coils, special coils and accessories 
wave traps, frequency modulation coils and component parts 
television coils, i.f. transformers, radio dials and hardware, con 
densers and switches. Complete with specifications for radix 
requirements. J. W. Miller Co., 5917 S. Main St., Los 
Angeles, Cal. 


RELAYS. High quality units for use in numerous applica 
tions: push-to-talk type, change-over relays for use in low power 
transmitters, general purpose and r.f. relays, communication 
relays for use in telephone, signalling, etc., time delay types, 
mercury switch relays for controlling inductive loads, keying 
relays, sensitive power relays, miniature units for plate circuit 
and general purpose control, sensitive relays for use in electronic 
and delicate control applications, power relays for controlling 
large loads, overload and latching relays. Standard Electrical 
Products Co., 419 First Ave. N., Minneapolis, Minn. 


FLEXIBLE BEARINGS. Operating characteristics of 


rubber and metal combination flexible bearings which stop vibra- 
tion, reduce noise, eliminate lubrication, etc. Data includes inside 
and outside diameters, wall thickness of inner and outer steel tubes, 
rubber wall thickness, radial loads and torques of standard stock 
sizes. Typical applications are also shown. Harris Products 


Co., 5412 Commonwealth Ave., Detroit, Mich. 


SPRING ALLOYS. Detailed report on the value of 


five high-nickel alloys for springs operating under special condi- 
tions involving exposure to corrosion as well as high and low 
temperatures. Technical data, tables on strength, stiffness, en- 
durance, resistance to corrosion and corrosion fatigue, effects of 
high temperatures, and magnetic and electrical properties. _ IIlus- 
trations and actual service records of springs made of the five 
metals. International Nickel Co., Inc., 67 Wall St., New 
York, N. Y. 


FLEXIBLE COUPLINGS. Special resilient rubber 


gland consisting of an inner fluid container and outer section is 
incorporated in these flexible couplings developed especially to 
protect equipment from impacts resulting from the irregular 
torque characteristics of the prime mover or the driven machine. 
Types, specifications, table of service factors, selection data, typi- 
cal stiffness factor and torque deflection curves. Falk Corp., 


Milwaukee, Wis. 


IMPACT TESTER. Impact testing machine with an ex- 


clusively designed head which permits Charpy, Izod or tension 
impact tests to be made without removal or addition of any tools 
or parts. For use on 10 mm. square Izod and Charpy specimens 
and 6 mm. diam. tension impact specimens. Features, construc- 
tion, operating characteristics, specifications, dimensions and 
weights. Tinius Olsen Testing Machine Co., 580 N. !2 
St., Philadelphia, Pa. 


BEARING BRONZE. Oil cushion bearing bronze avail- 


able in cored and solid bar, plate and strip stock from which many 
sizes of bearings may be machined. Bearings are quiet and smooth 
in operation, have great strength and ductility, generate their 
own oil film and meter the oil as required without loss. Chrysler 


Corp., Amplex Div., 6500 Harper Ave., Detroit, Mich. 


SLIDE SWITCHES. Three engineering bulletins describ- 


ing slide switches for radio-phonograph tone control as well as 
other applications. Suggested uses for the various types in a 
radio and in a combination radio-phonograph are given in a 
fourth bulletin. Stackpole Carbon Co., Saint Marys, Pa. 


FELT-MAKING. Steps in the process of felt manufacture 
from the raw materials used to precision-cut felt parts with illus- 
trations of the various operations. Twenty diagrams of bearings 
featuring felt seals; A. S. T. M. and S. A. E. specifications 
covering felt. Booth Felt Co. 
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di LAMP WILL 
' Assure Accuracy, Positive DO IT! 
Operation and Long Life 
ve 
10n 
eS 
ing 
cult 
Mic 
ing Tilting Type 
cal 
Mercoid hermetically sealed switches are the most dependable means 
for opening and closing an electrical circuit. They cannot be affected 
of by dust, dirt, moisture or corrosion; nor are they subject to open 
a arcing, pitting, oxidation or sticking of contacts. 
side They are successfully used in many industrial applications. 
bes, There are various types available. The magnetic type, illustrated 
jock above, operates with the movement of the magnet—the tube remains 
icts stationary. The tilting type, opens and closes the circuit on a snap- 7 ; i 
action principle. Both types provide an instantaneous and positive PUZZLED over an electrical equipment design 
“make and “break"’ in the circuit. problem? Want to give your product some extra Hl 
of Our engineering staff will assist in their application to any of your sales feature? Then it may pay you to consider } 
ndi- switch problems. the amazingly varied possibilities that General 
low Further information sent upon request. Electric Neon Glow Lamps offer. For example, 
en- THE MERCOID CORPORATION © 4217 BELMONT AVE. © CHICAGO, ILL. are you looking for: J 
sof LONG-LIFE PILOTS? G-E Neon Glow Lamps have a useful i 
llus- ‘ie i: y § i 1} f f ee f i ‘ Ss i] life of 3000 hours and are marvelously adapted for use { 
five as pilot lights and indicators. | ‘ 
New LOW CURRENT CONSUMING LAMPS? G-E Neon Glow 1S 
Lamps use a negligible amount—from 1/25th to 3 watts 14 
depending on the type and size of lamp—and the heat 1 
bb generated is extremely low. y 
pi RUGGEDNESS? These lamps are really made to “take it’. | 
ee They withstand shock and vibration to an unusual de- 
y to gree and may be subjected to voltage variations without ih 
gular greatly affecting either their life or light output. " 
hine. DISTINCTIVE COLOR? The characteristic orange-red color (4 
typi- of the neon lamp makes it stand out from other surround- i 
rp., ing light sources. {3 
For a handy folder on G-E Neon Glow Lamps, write the 1 
address below. Your electrical wholesaler or jobber i 
carries a complete line of these lamps. | . 
ex- j 4 
sion hi 
tools TYPICAL G-E NEON GLOW LAMPS 
mens f 
Ea 
truc- f] 
and { 
IZ G-10 
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ne .... DEFENSE! Special Low Wings 





ooth , 4 FY 

heir * When working on defense contracts, | 

eler make sure you have a dependable source for 
Machine Screws — Bolts — Nuts — Rivets T-2 | 
; and Special Fastening Devices . . . the kind Type 3 ; 1/25th and 

ie you need of quality that will pass most Shendard Pattern 1/10th wate 

— rigid government inspection. 

in a 4 ae 

ge E. se nd us your specifications and blue- 

; ints. Your inquiries for the necessary 
, rts to fulfill your defense contracts will NELA SPECIALTY DIVISION, LAMP DEPT. 

ie Ft eive preferred attention. We're ready Type 14 

e : NN : : . 

illus e W, for an “All-Out” effort. Write Special Broad Base GENERAL B ELECTRIC 
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MEETING YOUR 
SPECIFICATIONS 
TODAY AND EVERY 
DAY FOR THE LIFE 
OF YOUR PRODUCT. . 


That’s our FUNCTION! 


There's not a great problem involved to 

arty) jmeet specific requirements ‘‘on deliv- 

Qt ery’ . +. any wire can be manufactured 

_-” “to pass.” But it's another matter to 

meet these same requirements year 

after year under the severe strains and loads in 
service. 


Hudson Wire engineers are not just wire specialists 
—they are field strategists . . anticipating causes 
of wire failures, insulation wearing, overloads, 
etc. They do more than recommend a wire, more 
than fill your specifications. The service life of 
your product will not be impaired because of an 
inferior wire or insulation—if it's a Hudson Wire 
product. That's what we are paid for! 


JUST FILL IN GAUGES AND MAIL FOR SAMPLES AND PRICES 


Enameled Copper 
Enameled Iron 

~ Enameled Alloy 

~ Enameled Aluminum 


__ Silk Covered 


__ Cotton Covered 


i eal Celanese Covered 
__ Glass Fibre Covered 
Twisted Multiples 


_ Parallel ‘Multiples 
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HUDSON WIRE COMPANY 
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FLUCTUATING 
aaa 


CONSTANT 
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Whether it's 1 VA for an instrument 
KVA for a production line—here’s 
stant, stable voltage for you at all t 
even though the line voltage Varies 

much as thirty percent. 


Above 200 VA. 


From 20-200 VA. 


Up to 15 VA. They are fully automatic and instantan 


in operation—have no moving parts 
quire no maintenance—and are 
protecting against short circuit. 

You can build a SOLA CONSTAN! 
VOLTAGE TRANSFORMER into ir 
product, or incorporate it in your pr 
duction line or laboratory and know that 
every test will be made under identica 
line conditions. 

Compact—economical. Standard d 
are available, or units can be built t 
your special specifications. 


SOLA ELECTRIC COMPANY 
2525 Clybourn Ave., Chicago. Ill. 
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Specialists in the design and 
manufacturing of transformers, 
Acme engineers can relieve you 
of all transformer problems.Acme 


TOES RE SRS. eels ea mene 


+ price, quality considered. 














THE IDEAL SWITCH 
FOR FAN CONTROL 


Here is a switch that is not limited 
to one control but can be adapted 
to meet several other variations. 
Controls various speeds of F-HP 
mctors. Rated at 6 Amps., 125 volts. 
Diameter 1%”. Mounting Nipple 
¥%” long, %” diameter. Circuit 
Control: Line 1, Off; Line 2, Off 
and Repeat. 





























2 Circuit, 
Series-Parallel 





MANUFACTURING CO. 


(Electrical Division) eat ttle mm is Pb tar 
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LAAN AISFSS 
SPRINGS 


STAMPINGS 


WIRE FORMS 
WASHERS, COTTERS, EXPANSION PLUGS 


For over 35 years Hubbard has been 
supplying parts like these. Out- 
cee, quality, accuracy, and 
u bard dependability continue to 

. maintained while bending every 
¢ ort to assist National Defenseand 
. e many users of Hubbard Springs, # 

tampings and Wire Forms. 
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LET'S WORK THIS OUT TOGETHER 


of confused thinking 
1 priorities have upset 
ing routine, have 
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ver 65 years 


make availab 
If you feel you 
using plastics, get in touch with 
will analyze your problems anc 
olutions. Our impartial recommendations 


i on unequalled experience and superb 


Je to you our 0 
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AUBURN, N. Y. 
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BAKELITE LUCITE PLASTECELE 
BEETLE Ser eae, POLYSTYRENE 
DUREZ PLASKON RESINOX 
163, 16 pee 
COMPRESSION MOLDING « INJECTION MOLDING 
MANUFACTURER OF PYROXYLIN SHEETS & RODS 






for Immediate 
Installation 










| In addition to making elec- 
trical contacts of various 
compositions from powdered 
metals, GIBSON ELEC- 
PRIC COMPANY also man- . 
ufactures complete contact < | 
semblies in whic “Ipe , . See 
hich GIBSILOY electrical contacts have 


beet ¢ aC > . 

1 attached to the terminal or operating vail 

Punched and for : ating member. ‘a 
é ormed terminals of all tvpes are avai 

able. ypes are avail- 


” a aoe experience of GIBSON ELECTRIC 
MPANY engineers i 1 oon ‘onl 
Al gineers in electrical contact z icati 

we ‘ act application 
enables . cify i : 
: oe — to specify the best materials and design 

yr ~ « ~ © . ; 

1 . oth contacts and terminals—as well as _ the bess 

| ane : as » bes 
method of attachment—for most efficient contact | 

< Op- 










eration. ‘hether y : 

Whether you buy complete contact assemblie 

[ oe se ass Ss 
Rapes to make your own—this experience will 

a @ : 4 rove 
alua rle in solving your contact problems. W eat f 
further information. a 
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SLC Gipson Ecectric COMPANY 
Ad A AA 8349 Frankstown Ave., Pittsburgh, (21), 
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SOF UR UAC Tae 
i Te uf industry H-B 
a gS etsy RELAY 


IS NOW IN 
STOCK 














% The production of the visible plunger H-B relay has 
kept pace with the increasing demand, and today H-B is 
prepared to furnish promptly any number of these accurate 
dependable units. Approved by the underwriters Laboratories. 
Write for Bulletin B, fully describing its many features. 


H-B ELECTRIC COMPANY : 
Roy 


yer h N. BROAD STREET, PHILADELPHIA, TaN 


HAVE YOU TRIED THE NEW 
ILSCO LUG? 


, Pe, ate » Built For 
\ salle — Overloads! 
THE NEW DESIGN—AS PASSED BY THE UN- 
DERWRITERS’ LABORATORIES MAY 1, 1940. 


WRITE FOR SAMPLES AND NEW CATALOG 


| |FOR EVERY MECHANICAL NEED] | | TODAY. NO OBLIGATION. 
I1LSCO COPPER TUBE & PRODUCTS, INC. 
Station ‘‘M’’, Cincinnati, (Mariemont) Ohio 





| > Allist of UTC users reads like the blue book of industry. gies 
= Chosen for quality, dependability and unusual designs, jie 





















COIL SPRINGS FLAT SPRINGS LOCK SPRINGS 


oO a mL SPECIALTIES 


HARD .e TOUGH e RUGGED 
SNAP RINGS rN WIRE FORMS 


) LT SIILL Eo eg 


es 7 FOR ELECTRIC HEATING APPLIANCES 
up to and including teee-cights diome- ANY SIZE vw, ANY SHAPE 


ter. e pledge rigid adherence to your 
specification. Get our quotation on your 
next job. 


AMIERICAN GSPIRING 


AND MANUFACTURING CORP. 
Holly, Michiqan 
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TORQUE 
MOTORS 
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A “free-wheeling” clutch of simple design. 
“Standard Equipment’ for: Automatic dual 
drive operation of any equipment with any 
type of prime movers x Automatic operation of 
2-speed drive * As a rachet permitting infi- 
nite adjustment * As an automatic backstop. 


WRITE TODAY 
Tolearnhow Hilliard 
will adaptthis clutch 
to YOUR needs. 


Address: Dept. E-9 
SINGLE REVOLUTION—FRICTION—SLIP—CENTRIFUGAL 
EBBKOREREORBISK SK BBB MBBBKMBBSK BBB OBBBKKORGHO BRO A 


THE 
4ILLIARD 
CORPORATION 


| ELMIRA, N. Y. 


: 

: 

: 

: 

; 

i 
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: OVER-RUNNING CLUTCH 
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To users of Thermostatic 
Bi- Metals or Hectrical Contacts 


Ohio Torque Motors are employed to release 


brakes and hold them open . . . open gates and 


doors . . . operate clutches . . . turn valves . . . close 
“C88 Ano woes switches . . . any job a solenoid or power cylinder 
we0 meme te 60 can do 


TIC mer 
a 
CLAS wring a 
to 


They can be stalled for the length of time to suit 
the work cycle for which they are wound and not 
burn out, nor even over-heat. 


10S Cue STNUT 5 
st 


NEWARK Ng 


Ohio Torque Motors are silent. Made for any 
power from 1 oz. ft to 100 oz. ft., equai to 1/16 ft. 
lb. to 7 ft. Ibs., and to operate on one- two- or 
three-phase A.C., or up to 250 volts D.C. 

What is your problem ? 


— OHIO MOTORS INCLUDE——— 


™ 
tacts are = bi~metal » 
ing in i a rol 


nd el 
- rta €Ctrica) con. 
everyday 


use, 


© of 
tiona} = increas_ 


antee 
Per, 
reg SOna] atten_ 


Split-Phase Induction to 1/3 HP 

Direct Current to 3 4 HP 

Permanent Split Capacitor to 
34H 


Capacitor Start to 2 HP 








Shell Types to 5 HP 

Torque to 100 oz. ft. 

Shaded Pole to 130 HP 
Synchronous to 1 6 HP 

A.C. to D.C. Motor Generators 


ess 
of the Size, Capacitor Start and Run to 2 HP 


Polyphase to 2 HP 


and High to Low Voltages D.C. 
Dynamotors up to 300 watts 






The OHIO ELECTRIC MANUFACTURING Co. 
5905 Maurice Avenue Cleveland, Ohio 
H. A. WILSON CO. EE 
4 105 CHESTNUT ST. « NEWARK, N. J 

: Branches CHICAGO - DETROIT 
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@ A monthly classified 


index 


to those finished product components 


and services as advertised in the pages of ELECTRICAL MANU.- 
FACTURING. Also consult the actual advertisements of those companies 


whose names are listed under the different headings. 


See advertisers’ 


index two pages removed from back cover. 





ALLOYS, Aluminum 
Aluminum Co. of America, 2179 Gulf Bldg., Pittsburgh, 
Pa. 


ALLOYS, Bronze and Copper 

American Brass Co., Waterbury, Conn. 

Anaconda Wire & Cable Co., 25 Broadway, New York, 
= 


Baltimore Brass Co., 1205 Wicomico, Baltimore, Md. 
Bridgeport Brass Co., Bridgeport, Conn 

Bunting Brass & Bronze Co., Toledo, O. 

Mallory & Co., Inc., P. R., Indianapolis, Ind 

ee eee & Brass, Inc., 230 Park Ave., New York, 


Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


ALLOYS, Low Melting and Bismuth 
Cerro De Pasco Copper Corp., 40 Wall, New Yerk, N. Y. 


‘‘Cerromatrix,’’ ‘‘Cerrobase,’’ ‘‘Cerrobond.”’ 
ALLOYS Magnesium 
Dow Chemical Co Dowmetal Division, Midland, Mich. 


Dowmetal.’’ 


CARBON 
PRODUCTS 


BRUSHES--RINGS—ELECTRODES 
WELDING CARBONS— SHAPES 


The experience of 27 years of carbon 


engineering available on request. 


WRITE FOR CATALOG. 


Becker Brothers Carbon Co. 


ia q Pa CICERO, ILL; 
RE bert} Nth 52nd Tait Suburb of Chicago 





— COILS— 


Form Wound 
Paper Section 


Bobbin Wound 


Cotton Interweave 





TRANSFORMERS 


To your specifications 


THE DANO ELECTRIC CO. 


93 MAIN ST. WINSTED, CONN. 











ALLOYS, Nickel 

Driver-Harris Co., Harrison, N. J. 

Hoskins Mfg. Co., Detroit, Mich. 

—— Nickel Co., Inc., 67 Wall, New York, N. Y. 
Monel.’”’ 


— Copper & Brass, Inc., 230 Park Ave., New York, 


Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 
ALLOYS, Permanent Magnet. See Magnets. 
ALLOYS, Rare Metal 


ALLOYS, Resistance 

Driver Co., Wilbur B., Newark, N. J. 
Driver-Harris Co., Harrison, N. J. 
Hoskins Mfg. Co.. Detroit, Mich. 


Jelliff Mfg. Corp ( O., 10 Pequot Ave., Southport, 
Conn. 

ALUMINUM 

Aluminum Co. of America, 2179 Gulf Bldg., Pittsburgh, 
Pa. 


ALUMINUM, Pre-finished 
American Nickeloid Co., Peru, Ill. 


AMMETERS. See Instruments. 


ANODES, Nickel, Brass and Copper 

American Brass Co., Waterbury, Conn. 

Revere Copper & Brass, Inc., 230 Park Ave., New York, 
N. Y 


Seymour Mfg. Co., 49 Franklin, Seymour, Conn. 
Udylite Corp., 1651 E. Grand Blvd., Detroit, Mich. 


ANODES, Silver. See Silver. 


ARMORED CABLE, Strip Steel 

American Steel & Wire Co., Rockefeller Bidg., Cleve- 
land, O (United States Steel Corp. Subsidiary.) 

Rvebling’s Sons Co., John A., Trenton, N. J. 


ATTENUATORS. See 
Control. 


Resistors, Radio 


BALANCING MACHINES. 
Balancing. 


See Machines, 


BATTERIES, Rechargeable 
Koehler Mfg. Co., Marlboro, Mass. 


BEADS, Insulating 

American Lava Corp., Kruesi Block, Chattanooga, Tenn 

Dunn, Inc., Struthers, 1321 Cherry, Philadelphia, Pa. 

‘“‘Dunco Fish Spine.’’ 

Star Porcelain Co., 41 Muirhead Ave., Trenton, N. J. 
**Lavolain.’’ 

Steward Mfg. Co., D. M., Chattanooga, Tenn. 


BEARINGS, Ball and Roller 

Ahlberg Bearing Co., 3030 West 47th, Chicago, II. 

Bearings Co. of America, 416 Harrisburg Ave., Lan- 
caster, Pa. 

Fafnir Bearing Co., New Britain, Conn. 

Hoover Ball & Bearing Co., Ann Arbor, Mich. 

Landis & Gyr, Inc., 104 Fifth Ave., New York, N. Y. 
McGill Mfg. Co., Electrical Div., Valparaiso, Ind 

New Departure, Division General Motors Sales Corp.. 
Bristol, Conn. 

Norma-Hoffman Bearings Corp., Stamford, Conn., ‘‘Car- 
tridge.’’ 

S K F Industries, Inc., Front & Erie Ave., 
phia, Pa. 

Timken Roller Bearing Co., Canton, Ohio. 


Philadel - 


BEARINGS, Bronze 

Bound Brook QOil-less Bearing Co., Bound Brook, N. J 

Chrysler Corp., Amplex Div., Detroit, Mich. ‘‘Oilite.’ 

Neveroil Bearing Co., 47 Foundry, Wakefield, Mass. 

Phosphor Bronze Smelting Co., 2212 Washington Ave., 
Philadelphia, Pa. 


BEARINGS, Flexible. 
tute Combination) 


Harris Products Co., 5412 Commonwealth, Detroit, Mich. 
Torflex.”’ 


(Rubber or Substi- 


BEARINGS, Needle 
McGill Mfg. Co., Electrical Div., 


BEARINGS, Oil-less. See Bearings and 
Bushings, Graphite; Bearings and Bush- 
ings, Non-Metallic. 


Valparaiso, Ind. 


BEARINGS, Wood. See 
3ushings, Non-Metallic. 


Bearings and 


BEARINGS & BUSHINGS, Bronze 
Bound Brook Oil-Less Bearing Co., Bound Brook, N 
Lunting Brass & Bronze Co., Toledo, O. 


Johnson Bronze Co., 570 S. Mill, New Castle, Pa. 


Phosphor Bronze Smelting Co., 2212 Washington Ay; 
Philadelphia, Pa. 


BEARINGS & BUSHINGS, Graphite 
Bound Brook Oil-Less Bearing Co., Bound Brook, N 
Bunting Brass & Bronze Co., Toledo, O. 
General Electric Co., Plastics Dept., Section D-35 
Plastics Ave., Pittsfield, Mass. f 
Harris Products Co., 5412 Commonwealth, Detroit, Mi 
Morganite Brush Co., Inc., Long Island City, New York 
Neveroil Bearing Co., 47 Foundry, Wakefield, Ma 
“‘Graphex.’”’ 

Randall Graphite Prods. Corp., Dept. 515, 609 W. Lak« 
Chicago, II. 

Richardson Co., Melrose Park (Chicago), Il. 


BEARINGS & BUSHINGS, Non-Metallic 

Bound Brook Oil-Less Bearing Co., Bound Brook, N. J 
(Nigrum Impregnated Hardwood). 

Brandywine Fibre Products Co., 1402 Walnut, Wilming 
ton, Del. 

Formica Insulation Co., 4638 Spring Grove Ave., Ci 
cinnati, O. 

General Electric Co., Plastics Dept., Section D-35, 1 
Plastics Ave., Pittsfield, Mass. 

Harris Products Co., 5412 Commonwealth, Detroit, Mi 

Mica Insulator Co., Dept. 31, 200 Varick, New York 
N. Y. _‘‘Lamicoid.’’ 

National Vulcanized Fibre Co., Wilmington, Del. 

Richardson Co., Melrose Park (Chicago), Ill “Ir 
surok.’”’ 

Synthane Corp., Oaks, Pa. 

Wilmington Fibre Specialty Co., Wilmington, Del. 


BERYLLIUM COPPER. See Copper, Bery]- 
lium. 


BLADES, Fan. See Wheels, Blower and 
Fan. 


BLOCKS, Pillow. See Pillow Blocks. 


BLOCKS, Terminal 

Autocall Co., Shelby, Ohio. 

Millen Mfg. Co., Ine., James, 150 Exchange, Malden 
Mass. 


BLOWER WHEELS. See Wheels, Blower 
and Fan. 


BLOWERS, Armature 
Ideal Commutator Dresser Co., 1008 Park Ave., Syca 
more, Il. 


BLUE PRINTING MACHINES. 
chines, Printmaking. 


See Ma- 


BOBBINS & SPOOLS, Coil. 
Paper. 


See Tubes, 


BOLTS, NUTS AND SCREWS, Machine 

American Screw Co., Providence, R. I. 

Central Screw Co., 3519 Shields Ave., Chicago, Ill. 

Chandler Products Corp., Cleveland, Ohio. 

Continental Screw Co., New Bedford, Mass. 

Corbin Screw Corp., New Britain, Conn. 

Driver-Harris Co., Harrison, N. J. 

International Screw Co., Detroit, Mich. 

Lamson & Sessions Co., Cleveland, Ohio. 

National Screw & Mfg. Co., Cleveland, Ohio. 

New England Screw Co., Keene, N. H. 

Parker-Kalon Corp., 198 Varick, New York, N. Y 

Pawtucket Screw Co., Pawtucket, R. I. 

Pheoll Mfg. Co., Chicago, Il. 

Progressive Mfg. Co., Torrington, Conn. 

Republic Steel Corp., Cleveland, O. 

naee, Burdsall & Ward Bolt & Nut Co., Port Chester, 
om 


Ryerson & Son, Inc., Jos. T., Chicago, Tl. 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


BOLTS, Stove 

American Screw Co., Providence, R. I. 

Central Screw Co., 3519 Shields Ave., Chicago, IIl. 
Chandler Products Company, Euclid, Ohio. 

Continental Screw Co., New Bedford, Mass. 

Corbin Screw Corporation, New Britain, Conn. 
Lamson & Sessions Co., Cleveland, Ohio. 

Natioral Screw & Mfg. Co., Cleveland, Ohio. eg 
Parker-Kalon Corporation, 198 Varick, New York, N. Y. 
Pheoll Manufacturing Company, Chicago, Illinois. 
Republic Steel Corp., Cleveland, Ohio. 

eet. Burdsall & Ward Bolt & Nut Co., Port Chester, 


Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


BOXES & CABINETS 
Angle Steel Stool Co., 232 Oak, Plainwell, Mich. 


BOXES AND CARTONS 
Hinde & Dauch Paper Co., 4007 Decatur, Sandusky, 0. 


BRANDING, Custom (For Plastics) 
Regan Brothers, 180 N. Wacker Drive, Chicago, Ii! 


BRASS, BRONZE AND COPPER 

American Brass Co., Waterbury, Conn. 

American Nickeloid Co., Peru, Ill. (Pre-finished) 

Baltimore Brass Co., 1205 Wicomico, Baltimore, Md 
(Also Tin Coated). 

Bridgeport Brass Co., Bridgeport, Conn. . 

Revere Copper & Brass, Inc., 230 Park Ave., New York 
N.Y 


Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


BRASS, BRONZE & COPPER, Pre-finished 


American Nickeloid Co., Peru, Il. 


BRIGHT NICKEL PLATING PROCESS 
See Plating Process, Nickel, Zinc. 


BRIGHT ZINC PLATING PROCESS. See 


Plating Process, Nickel, Zinc. 
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NO SCARCITY PROBLEMS WHEN 
YOU DESIGN THIS VULCANIZED 
FIBRE INSULATION MATERIAL 
INTO YOUR NEW PRODUCT.... 


Fabrications like this can be 

produced on short notice in 

any quantity up to one million 

. and at extremely low cost. 

Whether your blueprints call 

for tapping, threading, forming, 

machining, turning or knurling 

—specify the dependable 

Brandywine. Manufacturers with their own fabri- 

cating facilities use Brandywine Fibre tubing which 

is available in standard lengths; why not investigate 

its advantages today? Write for samples and Data 
Book L-12; there is no obligation. 


BRANDYWINE FIBRE PRODUCTS CQ. 


1402 WALNUT STREET, WILMINGTON, DELAWARE 


AVOID DELAYS... 


..due to shipping bottlenecks. Send your finished 
products and manufactures—or receive vital replace- C L A 2 c 
ments for your plant or factory —by RAILWAY Ex- 


press. Careful handling by specially trained employes. 


Pick-up and delivery at no extra charge within our TJ, "|" 
regular vehicle limits in all cities and principal ype 


towns. Economical rates. Just phone Micro-Switch 


RAILWA XPRESS RELAY 


AGENCY INC. 
NATION-WIDE RAIL-AIR SERVICE 


Particularly adapted for aircraft, 
machine control, motor and lamp 


Tie elt loads, photo electric and similar 
ri ay FLEA POWER MOTORS applications where space and weight 
By ney fh 0 Vv O i are factors. The type “G” Relay is 


AC, DC, or Universal furnished to operate on d.c. only.* 


mowrice veo progucts of make them Automatic with Contacts rated at 10 amperes, 110 V., a oe 
bea a 
Dependable v10V Miniature Motors . types that a completely enclosed. Solder or and Rstslos 
exactly meet the requirements of a hundred different i i 


! 
= ° cea tt «¢ aa aaa screw type contact terminals optional. TODAY! 
skeleton types, with or without back gears... any 

Hundreds of oo in use. 
produced in great num by modern 
volume predustion methods, these reliable ‘ittle motors 


are surprisingly inexpensive. 

Technical Service . . . state your problems, we'll give 

you our answer with prices, quotations and possibie 

delivery dates. . aa a 


ae siszens : ee ee oe LAWRENCE & LAMON AVES. - - CHICAGO 


rite for Motor Sheets 15 EAST 26TH STREET.. NEW YORK CITY 
SPEEDWAY MFG. CO 
1828 So. 52nd Ave., Cicero 
. ‘ bi ro * Other Clare Relays 
are available for 
a.c. operation. 
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BRONZE BARS, Solid and Cored 
Bound Brook Oil-Less Bearing Co., Bound Brook, N. J. 
Bunting Brass & Bronze Co., Toledo, Ohio 

Johnson Bronze Co., 570 S. Mill, New Castle, Pa 


BRONZE SHEETS. See Brass, Bronze and 
Copper. 


BRUSH SEATERS. See Seaters. 
BRUSHES, Commutator 


Becker Brothers Carbon Co., 3450 S. 52nd Ave., Cicero, 
il 


General Electric Co., Schenectady, N. Y. 

Keystone Carbon Co., St. Marys, Pa ‘*Equaload.”’ 

Morganite Brush Co., Inc., Long Island City, N. Y. 
Pure Carbon Co., St. Marys, Pa 

Superior Carbon Products, Inc., 9115 George Ave., 
Cleveland, Ohio. 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts- 
burgh, Pa. 


BUSHINGS, Bronze. See Bearings & Bush- 
ings, Bronze. 


BUSHINGS, Ceramic. See Ceramics 


BUSHINGS, Comp. and Fibre. See Bear- 
ings & Bushings, Non-Metallic. 


BUSHINGS, Non-Metallic. See 3earings 
& Bushings, Non-Metallic; Ceramics 


BUSHINGS, Porcelain. See Porcelain. 


CABINETS & BOXES, Sheet 


Angle Steel Stool Co., 232 Oak, Plainwell, Mich 


CABLE, Asbestos, See Wire & Cable, 
Insulated. 


CABLE, Armored , : 
Anaconda Wire & Cable Co., 25 Broadway, New York, 
.. Y¥. 


CABLE, Heavy Duty 

American Steel & Wire Co., Rockefeller Bidg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 

Anaconda Wire & Cable Co., 25 Broadway, New York, 
. Y¥ 


NX. : 
Boston Insulated Wire & Cable Co., Dorchester, Mass 
General Elec. Co., Schenectady N. Y. Glyptal,’ 
‘*Versatol.”’ 
Rockbestos Products Corp., 766 Nicoll, New Haven, Conn 
Roebling’s Sons Co., John A., Trenton, N. 


CABLE, Microphone, Speaker & Battery 
Alden Products Co., 186 N. Main, Brockton, Mass. 
American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 
Anaconda Wire & Cable Co., 25 Broadway, New York, 


ne 
Belden Mfg. Co., 4633 W. Van Buren, Chicago, IIl. 
Boston Insulated Wire & Cable Co., Dorchester, Mass. 
Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass. 
Lenz Electric Mfg. Co., 1755 N. Western Ave., Chi 
eago, Ill. 
Roebling’s Sons Co., John A., Trenton, N. J. 


CABLE, Thermostat 
Anaconda Wire & Cable Co., 25 Broadway, New York, 
rY¥ 


Ansonia Electrical Co., Ansonia, Conn 
Boston Insulated Wire & Cable Co., Dorchester, Mass. 











(added to tne cost of the cord) electrical 
appliances may be equipped with 


€<@> _ DETACHABLE CORD SETS 
This midget flush plug, designed for fast 
. tssembly on your production lines. Type 
wim scaertees VO2MP is sealed in a mounting plate for 
<%-» iveting, eyeleting or welding. Type 902M 
a its a .725” hole. Eech lead and contact in 
amt, cord set comoletely insulated ir moulded 
pockets. Flush plug supplied either with 
solder tabs or leads attached. 
with leods WRITE FOR SAMPLE 


ALDEN PRODUCTS CO. 117 No.Main St., Brockton, Mass 


Magnetic Valves 


| to control electrically 
the flow of 

|| STEAM - WATER - 
|| OIL-AIR- GAS, Ete. 
| 


Write for bulletins 


| MAGNATROL 
VALVE CORP. 


56 Beekman St.. New York 








CABLE, Varnished Fabric 
Anaconda Wire & Cable Co., 25 Broadway, New York, 
mm 


CADMIUM, Plating 
Udylite Corp., 1651 E. Grand Blvd., Detroit, Mich 


CAMBRIC AND CANVAS, Varnished. See 
Cloth, Insulating. 


CANDLES, Fixture. See Tubing, Vulcan- 
ized Fibre. 


CAPACITORS. See Condensers. 


CASTINGS, Aluminum 
Aiuninum Co. of America, 2179 Gulf Bldg., Pittsburgh, 


S.ovill Mfg. Co., 65 Mill, Waterbury, Conn. 


CASTINGS, Die 

Aluminum Co. of America, 2179 Gulf Bldg., Pittsburgh, 
Pa 

American Brass Co., Waterbury, Conn. 

Dow Chemical Co., Dowmetal Division, Midland, Mich 

Dowmetal (Magnesium Alloy.) 

Pressure Castings, Inc., 21500 St. Clair Ave., Cleveland, 

Ohio (Aluminum & Zinc). 


CASTINGS, Magnesium Alloy 
Dow Chemical Co., Dowmetal Division, Midland, Mich 
**‘Dowmetal 


CASTINGS, Nickel and Nickel-Alloy 

Driver-Harris Co., Harrison, N. J. 

International Nickel Co., Inc., 67 Wall, New York, N. Y. 
“*Monel’’ 


CASTINGS, Phosphor Bronze 

Bound Brook Oil-Less Bearing Co., Bound Brook, N. J. 

Bunting Brass & Bronze Co., Toledo, O. 

PLosphor Bronze Smelting Co., 2212 Washington Ave., 
Philadelphia, Pa 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


CASTINGS, Round 
Pyott Foundry & Machine Co., 328 N. Sangamon, Chi- 
cago, Ill. 


CEMENT, Commutator 

Iceal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
i is 


CERAMICS, Bushings, Washers, Special 
Shapes. (See also Porcelain.) 

Akron Porcelain Co., Akron, O. 

American Lava Corp., Kruesi Block, Chattanooga, Tenn 

Louthan Mfg. Co., East Liverpool, O 

Star Porcelain Co., 41 Muirhead Ave., Trenton, N. J. 

Steward Mfg. Co., D. M., Chattanooga, Tenn. 


CHAIN, Pull Socket 
Bead Chain Mfg. Co., 16 Mt. Grove, Bridgeport, Conn. 


CHOKES. See Transformers. 


CIRCUIT BREAKERS 

Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn. 

Chase-Shawmut Co., Newburyport, Mass. 

Colt’s Patent Fire Arms Mfg. Co., Electrical Div., 
Hartford. Conn 

General Elec. Co., Schenectady, N. Y. 

Heinemann Circuit Breaker Co., 99 Plum, Trenton, N. J. 

te-Cirk- It.’ 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 


CLIPS AND MOUNTINGS, Fuse 

Alden Products Co., 186 N. Main, Brockton, Mass. 

Chase-Shawmut Co., Newburyport, Mass. 

Dante Elec Mfg. Co., Bantam, Conn. 

Iisco Copper Tube & Products, Inc., Station ‘‘M’’, 
Cincinnati, (Mariemont) O 

Jefferson Electric Co., Bellwood, II 

Jones, Howard B 300 Wabansia Ave., Chicago, TIl. 

Littelfuse, Inec., 4753 Ravenswood Ave., Chicago, Ill 

Patton MacGuyer Co., 17 Virginia Ave., Providence, R. I. 
t-B-M Mfg. Co., Div. of Essex Wire Corp., Logansport, 








Ind 
Sherman Mfg. Co., Hi. B., Battle Creek, Mich. 
Specialties, Inc., Bessemer Bldg., Pittsburgh, Pa. 


CLIPS, Snap 


Cuyahoga Spring Co., 10270 Berea Rd., Cleveland, O. 


CLOTH, Insulating 

Acme Wire Co., New Haven, Conn. 

grand & Co., Wm., 276 Fourth Ave., New York, N. Y. 
“Turbo.’’ 

General Electric Co., Section M-1126. 
Merchandising Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 
Bivd., Chicago, Til 

Irvington Varnish & Insulator Co., ——— we 

Mica Ins ulator Co., Dept. 31, 200 Varick, New York, 
. ee ‘Armatite,’’ ‘‘Empire.’’ 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts- 
burgh, Pa. 


Appliance and 


CLOTH, Tracing. See Drafting Room 
Materials. 


CLUTCHES 
Hilliard Corp., 106 W. Fourth, Elmira, N. Y. 


COIL (Coils) 


Armature and Field See Coils. 


Bobbins. See Tubes, Paper. 
Driers and Impregnators. See Ovens, Industrial. 
Electromagnets. See Coils. 


Impregnators, Vacuum. See Ovens, Industrial. 
Induction. See Coils. 

Resistance. See Units and Elements. 

Spools. See Tubes, Paper. 

Winders and Spreaders. See Winding Machines, ¢C 


COILS 

Acme Wire Co., New Haven, Conn. 

Anaconda Wire & Cable Co., 25 Broadway, New York 
Piso me 


Coto-Coil Co., Inc., 75 Willard Ave., Providence, R 

Dano Elec. Co., 93 Main, Winsted, Conn. 

Davis & Co., Inc., Dean W., 547 W. Fulton, Chicag: 
Ill. 

Doyle, Inc., James W., 311 N. Desplaines, Chicago, I 

Electrical Coil Winding Co., 2731 Saunders, Camder 


Electricoil Co., Inc., 6 Varick, New . n. . 

General Elec. Co., ‘Schenectady, N. 

Magnetic Windings Co., 16th & Butler, Easton, Pa 

oe Mfg. Co., Inc., James, 150 Exchange, Malden 
ass. 

Nothelfer Winding Labs., 110 Albemarle Ave., Trenton 
N. J. 

Roebling’s Sons Co., John A., Trenton, N. J. 

COMMUTATOR STONES & GRINDERS 
(See also Seaters, Commutator Brush.) 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
mure, Ill. 


CONDENSERS, Electrolytic Filter 
Aerovox Corp., New Bedford, Mass. ‘‘Hi Farad.’’ 
General Elec. Co., Schenectady, Be 

Mallory & Co., Inc., P. R., Indianapolis, Ind, 
Solar Mfg. Corp., Bayonne, N. J. 

Sprague Specialties Co., North Adams, Mass. 


CONDENSERS, Fixed 

Aerovox Corp., New Bedford, Mass. 

Centralab, Div. of Globe Union, Inc., 900 East Keefe 
Ave., Milwaukee, Wis. 

General Elec. Co., Schenectady, N. Y. 

Mallory & Co., Inc., P. R., Indianapolis, Ind. 

Solar Mfg Corp., Bayonne, N. Jd. 

Sprague Specialties Co., North Adams, Mass. 


CONDENSERS, Variable 
— Mfg. Co., Inc., James, 150 Exchange, Malden, 
Mass. 


CONNECTORS, Solderless 
Anaconda Wire & Cable Co., 25 Broadway, New York, 
a = 


Kehawke Mfg. Co., 825 Glenwood Ave., Minneapolis, 
inn. 


CONNECTORS, Wire 

Alden Products Co., 186 N. Main, Brockton, Mass. 

Anaconda Wire & Cable Co., 25 Broadway, New York, 
: ¥ 


Dante Elec. Mfg. Co., Bantam, Conn. 

General Elec. Co., Section Q-1127, Appliance & Mer- 
chandise Dept., Bridgeport, Conn. 

= Mfg. Corp., 900 Michigan Ave., Kenilworth, 
a i 


Ideal Commutator Dresser Co., 
more, Il. 

Ilsco Copper Tube & Products, Inc. Station ‘‘M’’, 
Cincinnati, (Mariemont) 0O. 

Jcnes, Howard B., 2300 Wabansia Ave., Chicago, Il. 

Krueger & Hudepohl, Third & Vine Sts., Cincinnati, O. 

Sherman Mfg. Co., H. B., Battle Creek, Mich. 


CONTACTORS, Magnetic. See Relavs 


1008 Park Ave., Syca- 


CONTACT POINTS. 


CONTACTS, Carbon and Graphite 

Becker Brothers Carbon Co., 3450 S. 52nd Ave., Cicero, 
Ill. 

Morganite Brush Co., Inc., Long Island City, N. Y. 

Superior Carbon Products, Inc., 9115 George Ave., 
Cleveland, Ohio. 


CONTACTS, Heater Plug 
Heyman Mfg. Corp., 900 Michigan Ave., Kenilworth, 
ee 


See Points, Contact. 


CONTROLLERS, Motor 
(See also Rheostats Motor Control.) 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

American Gas Accumulator Co., Electrical Div., Eliza- 
beth, N. J. 

Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div.. Hartford, Conn. 

Chase-Shawmut Co., Newburyport, Mass. 

Colt’s Patent Fire Arms Mfg. Co., 
Hartford, Conn. 

Dunn, Inc., Struthers, 1321 Cherry, Philadelphia, Pa. 

Eagle Signal Corp., Moline, Il. 

General Elec. Co., Schenectady, N. . 

Heinemann Circuit Breaker Co., 99 Plum, Trenton, N. J. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 

— Elec. & Mfg. Co., Dept. 7-N, East Pitts- 
ourgh, Pa. 


CONTROLS, Electronic 

G-M Laboratories, Inc., 4310 N. Knox Ave., Chicago, Ill. 

General Elec. Co., Schenectady, N. Y. 

United Cinephone Corp., Torrington, Conn. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 

Weston Elec. Instrument Corp., 582 Frelinghuysen Ave., 
Newark, N. J. 


Electrical Div., 


CONTROLS, Pressure and Vacuum. See 
Controls and Valves, Temperature. 


GONTROLS, Radio. See Resistors, Radio. 


CONTROLS AND VALVES, Temperature 
and Pressure 
(See also Regulators, Temperature; Thermostats.) 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 
Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn. 
Barber-Colman Co., Rockford, Ill. 
Fenwal Incorporated, 10 Main, spines. Mass. 
General Elec. Co., Schenectady, N. 
H-B Elec. Co., Inc., 2531 N. alt ’ Philadelphia, Pa. 
Jefferson Elec. Co., ‘Bellwood » a 
Magnatrol Valve Corp., 56 Beekman, New York, N. Y 
Mercoid Corp.. 4201 Belmont Ave., Chicago, Tl. 
Minneapolis- Honeywell Regulator Co., 2810 Fourth Are., 
S., Minneapolis, Minn. 
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DEPENDABILITY — EFFICIENCY 


RAYTHEON 
HOLLOW CATHODE RECTIFIERS 


@ Not only do Raytheon’s pat- 
ented hollow cathode type recti- 
fiers operate at much higher 
efficiencies but they have a long 
dependable life even under con- 
ditions where the old unshielded 
filament type rectifier failed. 


Variations in filament voltage, 
variations from light to heavy 
loads or high peak currents do 
not affect the number of hours’ 
use that can be obtained from a 
hollow cathode type tube. 


Illustrated here is the RX120 which 
delivers 20 amperes at a peak 
inverse of 120 volts. The peak 
current capacity is 120 amperes. 
Several rectifiers with different 
ratings are available with this 
hollow cathode construction. 





Write for Bulletins 


RAYTHEON PRODUCTION CORP. 


NEWTON MASSACHUSETTS 


FOR THE ELECTRONICS EQUIPMENT MANUFACTURER 


Safety Terminals, Insulated Rectifier and Thyrotron Connectors, High Voltage 
Tube Sockets, Iron Core RF Chokes, Quartz Q Polystyrene Insulation, High 
: Frequency Variable Condensers, Meter Type Dials, Cast Aluminum Chassis, ete. 
talogue Unon Request 





Wiss ats: Veachcotce 
150 EXCHANGE ST. MALDEN, MASS. 


SDEEDCRAFTI 
WIRE STRIPPERS 









= we ow 
7 : es 
———— 


x have proved their 
“ value in hundreds 

of factories for 
jo. many years. 


Rugged construction, pre- 
cision adjustment, ma- 
chine tool accuracy are 
features that guarantee 


= 

FREE, efficient operation. 

i \t TRIAL ' Write for onan a ns wire samples— 
\t desire 


=i THE WIRE STRIPPER. CO., 1723 Eaten Are. 


*? E. Cleveland, Ohio 
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WE 
WANT 
DEFENSE 
WORK 


Prime Contracts 
and Sub Contracts 
* 


COILS 
COIL ASSEMBLIES 
TRANSFORMERS 
SOLENOIDS 


ASSEMBLY WORK For The 


Production of Small Parts 


* 


We are organized for defense and the 
facilities in our two plants can be greatly 
amplified to take care of a much increased 
volume of work. We are ready to step in 
immediately and help you with your prob- 
lem of supply for Coils, Coil Assemblies, 
Transformers, Solenoids and Assembly 
Work for government work. If you can 
use our facilities write, wire or telephone us. 


DEAN W.DAVIS & CO., INC. 
547 W. FULTON ST. CHICAGO, ILL. 
**Coils For Every Electrical Purpose’’ 


~D, 


BWW Telephone: FRAnklin 4424 DWD 
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Pickering Products Corp., Grinnell at Erwin, Detroit, 
Mich. **Metrick.’’ 

Spencer Thermostat Co. 107 Forest, Attleboro, Mass 
(Low Voltage.) 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts- 
burgh, Pa. 


CONVERTERS, Rectifier. See Rectifiers. 
CONVERTERS, Synchronous. See Motors. 
COPPER, Beryllium 


American Brass Co., Waterbury, Conn 
Baltimore Brass Co., 1205 Wicomico, Baltimore, Md. 
Mallory & Co., Inc., P. R., Indianapolis, Ind. 


COPPER SHEETS. See Brass, Bronze and 
Copper. 


COPPER, Thin-Sheet (Electro-Deposition) 
American Brass Co., Waterbury, Conn 
Baltimore Brass Co., 1205 Wicomico, Baltimore, Md. 


r 
/OCKED for IMMEDIATE 
gee. DELIVERY/ 


Te 

SS 

: = 
Flexible Couplings 


Type “LA” illustrated, %¢°° to 254” bures 
others to 14”. Thousands of L-R_ non- 
lubricated used the world over. Standard 
equipment on many machines. Large stocks 
maintained for prompt service. Wrile for 
catalog. 


LOVEJOY FLEXIBLE COUPLING CO. 
— 5020 W. Lake St. Chicago, Hl. 










SPECIALISTS IN GEAR AND 
MULTICUT... 


Perkins specializes in manu- 
facturing gears of all types 
to your specifications. 


Send us blue prints or other 
specifications and get our 
prices on your require- 
ments. 


aL MACHINE & GEAR CO. 


SPRINGFIELD MASSACHUSETTS 


PILOT LIGHTS 


UNDERWRITERS APPROVED MODEL 100 





Include Dialco assemblies in your 
new product design. Dialco assem- 
blies are preferred by manufacturers 
of modern electrical devices. 


MANUFACTURERS, WRITE 
FOR SAMPLES AND COM- 
PLETE 8 PAGE CATALOG 


DIAL LIGHT CO. 


OF AMERICA, INC. 
90 WEST ST., NEW YORK, N. Y. 





INSULATION 





VARNISH 
MICA 
FIBRE 


TUBING or 
SLEEVING 


TAPE 








SLOT 
PAPER 


VARNISHED 
CAMBRIC 
«! 


SLOT WEDGES 


INSULATION 
MANUFACTURERS CORPORATION 


565 West Washington Bivd 
bea 






1105 Leader Building 
Cleveland, Ohio 
DETROIT © MILWAUKEE © MINNEAPOLIS © PEORIA 








COPPER, Tin Coated. See Brass, Bronze 
and Copper. 


CORD, Flexible, Heater, Lamp, Radio and 
Heavy Duty Cords 
(See also Cable, Heavy Duty; Flexible Leads; Wire 
Insulated) 

Alden Products Co., 186 N. Main, Brockton, Mass 
American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 
Anaconda Wire & Cable Co., 25 Broadway, New York, 

YY 


Belden Mfg. Cvo., 4633 W. Van Buren, Chicago, III 
Boston Insulated Wire & Cable Co., Dorchester, Mass. 
Driver Co.. Wilbur B., Newark, N. J. 
Essex Wire Corp., Magnet Wire Div., Fort Wayne, Ind. 
General Elec. Co., Section Y-1126. Appliance and 
Merchandise Dept., Bridgeport, Conn. ‘‘Deltabeston.’’ 
Holyoke Wire & Cable Corp., 710 Main. Holyoke, Mass. 
Rockbestos Products Corp., 766 Nicoll, New Haven, Conn 
Roebling’s Sons Co., John A., Trenton, N. J. 


CORD SETS 


Anaconda Wire & Cable Co., 25 Broadway, New York, 
I ¥ 


R-B-M Mfg. Co., Div. of Essex Wire Corp., Logansport 
Ind. 


CORDS, Resistance Line 

Boston Insulated Wire & Cable Co., Dorchester, Mass. 
Clarostat Mfg. Co., Inc., 285 N. Sixth, Brooklyn, N. Y. 
General Elec. Co., Q-1127. Appliance & Merchandise 

Dept. Bridgeport, Conn. 

Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass. 
Ohmite Mfg. Co., 4805 W. Flournoy, Chicago, Il. 
Rockbestos Products Corp., 766 Nicoll, New Haven, Conn 





CORES, Resistor and Resistance Coil 


American Lava Corp., Kruesi Block, Chattanooga, Tenn 

Colonial Insulator Co., 937 Grant, Akron, O. 

General Elec. Co., Schenectady, N. Y. 

Leuthan Mfg. Co., East Liverpool, O. 

Star Porcelain Co., 41 Muirhead Ave., Trenton, N. J. 
“‘Thermolain,’’ ‘‘Lavolain.’’ 

Steward Mfg. Co., D. M., Chattanooga, Tenn. ‘‘Lavite.’’ 


COTTER PINS. See Pins, Cotter. 


COUNTING DEVICES. See Controls, Elec- 
tronic; Tachometers. 


COUPLINGS, Flexible 

Cullman Wheel Co., 1344-46 Altgeld, Chicage, Ill 

Guardian Utilities Co., 212 E. Michigan, Michigan 
City, Ind 

Harris Products Co.. 5412 Commonwealth, Detroit, Mich. 

Hilliard Corp., 106 W. Fourth, Elmira, N. Y. 

James Mfg. Co., D. O., 1120 W. Monroe St, Chicago, 
1) 

Lord Mfg. Co., Erie, Pa 

Lovejoy Flexible Coupling Co., 5020 W. Lake, Chicago, 
Ill 


Richardson Co., Melrose Park (Chicago), Ill 
Torrington Mfg. Co., Torrington, Conn. 


CUPS, Oil and Grease 
Gits Bros. Mfg. Co., 1840 S. Kilburn Ave., Chicago, 
Ill 


Hunter Pressed Steel Co., Lansdale, Pa 
Speedway Mfg. Co., 1828 S. 52nd Ave., Cicero, Ill. 
Trico Fuse Mfg. Co., Milwaukee, Wis. 


CUTOUTS 
Chase-Shawmut Co., The, Newburyport, Mass “Shaw- 
mut.’’ 


DIALS 
Millen Mfg. Co., Inc., James, 150 Exchange, Malden, 


Mass. 


DIALS, Ceramic Decorated Glass 
Crowe Name Plate & Mfg. Co., 1752 Waveland Ave., 
Chicago, Ill. 


DIALS, Metal 
Crowe Name Plate & Mfg. Co., 1752 Waveland Ave., 
Chicago, Il. 


DIE CASTING MACHINES. See Machines, 
Die Casting. 


DIE-CASTINGS. See Castings, Die. 


DIES AND MOLDS 

Chieago Molded Products Corp., 1024 N. Kolmar Ave., 
Chicago, Il. 

Richardson Co., Melrose Park (Chicago), Ill. 

Stein & Co., Wm. P., 424 St. Paul, Rochester, N. Y. 


DOWEL PINS. See Pins, Dowel. 
DRAFTING ROOM MATERIALS 


Arkwright Finishing Co., Providence, R. I. 

Charles Bruning Co., Inc., 100 Keade, New York, N. Y. 

Holliston Mills, Inc., Norwood, Mass. ‘‘Micro-Weave.’’ 

Keufftel & Esser Co., Hoboken, N. J. 

Ozalid Products Div., General Aniline & Film Corp., 
Ansro Rd., Johnson City, N. Y. (Materials for White- 
prints. ) 

Post Co Frederick, Box 803, Chicago, Il 


DRIVE SCREWS. See Screws, Self-Tap- 
ping. 





DRIVES, Machine Tool 
Cullman Wheel Co., 1344-46 Altgeld, Chicago, Tl. 
Master Electric Co., Dayton, O. 


DRYERS, Atmospheric, Vacuum 
Stokes Machine Co., F. J., 5996 Tabor Rd., Olney, P. O. 
Philadelphia, Pa. 


ELECTRICAL SHEETS 
(For Sheet Steel, See Sheets. Steel.) 

American Rolling Mill Co., 1711 Curtis, Middletown, 
Ohio 

Carnegie-Illinois Stee] Corp., Pittsburgh, Pa. (United 
States Steel Corp. Subsidiary.) 

Granite City Steel Co., Granite City, Tl. 








Newport Rolling Mill Co., Div. of Andrews Steel Co 
Newport, Ky. 

Republic Steel Corp., Cleveland, O 

Ryerson & Son, Inc., Jos T., Chicago, Il. 


ELECTRONIC CONTROLS. See Controls 
Electronic. 


ELECTROPLATING EQUIPMENT 

General Elec. Co., Appliance & Merchandise Dept 
Bridgeport, Conn. 

Udylite Corp., 1651 E. Grand Blvd., Detroit, Mich. 


ENAMELS. See Finishers. 


ENGINES, Internal Combustion (Diesel, 
Oil, Gas) 

Fairbanks, Morse & Co., Dept. H26, 600 So. Michiga 
Ave., Chicago, Lil. 


EYELETS 

American Brass Co., Waterbury, Conn. 

Piatt Bros. & Co., Waterbury, Conn. 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


FACTORY FURNITURE & EQUIPMENT 

Angle Steel Stool Co., 232 Oak, Plainwell, Mich. 

Royal Metal Mfg. Co., 194 N. Michigan Ave., Dept. C, 
Chicago, Ill. 


FAN BLADES AND WHEELS. See 
Wheels, Blower and Fan. 


FEELERS, Air Gap. See Gauges, Air Gap 


FELT 

American Felt Co., Inc., Glenville, Conn. 

Booth Felt Co., Inc., 480 19th St., Brooklyn, N. Y. 
Felters Co., Inc., 210-E South St., Boston, Mass. 
Western Felt Works, 4027 Ogden Ave., Chicago, III 


FERRULES 


American Brass Co., Waterbury, Conn. 
er Co., 17 Virginia Ave., Providence, 


Rerere Copper & Brass, Inc., 230 Park Ave., New York, 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


FILTERS, Radio Interference. See Con- 
densers. 


FIBRE, Phenol. See Plastics. 


FIBRE, Vulcanized 

(Sheet and Rod, Gaskets, Washers, Screw Machine 
Products; see also Tubing, Vulcanized Fibre.) 

Brandywine Fibre Products Co., 1402 Walnut, Wilmuing- 
ton, Del. 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Ill. 

— a Co., Dept. 31, 200 Varick, New York, 


National Vulcanized Fibre Co., Wilmington, Del. ‘‘Peer- 
less,’” ‘‘Vul-Cot.’’ 

Solar Mfg. Corp., Bayonne, N. J. 

Taylor Fibre Co., Norristown, Pa. 

Wilmington Fibre Specialty Co., Wilmington, Del. 
“‘Fyberoid,’’ ‘“‘Ohmoid.’’ 


FINISHES 
(Paints, Lacquers, Enamels.) 

Aluminum Company of America, 2179 Gulf Bldg., Pitts- 
burgh, Pa. 

Ault & Wiborg Corp., Dept. EMJ, 75 Varick, New York, 
N. Y. ‘“‘Polymerin.’’ 

Egyptian Lacquer Mfg. Co., Rockefeller Center, New 
York, N. Y. 

Maas & Waldstein Co., Newark, N. J. ‘‘Coprene.’’ 

New Wrinkle, Inc., Dayton, Ohio. 


FLEXIBLE LEADS AND WIRING HAR- 
NESSES 

Alden Products Co., 186 N. Main, Brockton, Mass 

Anaconda Wire & Cable Co., 25 Broadway, New York, 
LY 


Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill. 

Boston Insulated Wire & Cable Co., Dorchester, Mass. 

Essex Wire Corp., Magnet Wire Div., Fort Wayne, Ind. 

General Elec. Co., Section Q-1127. Appliance and Mer 
chandise Dept., Bridgeport, Conn. 

Holvoke Wire & Cable Corp., 710 Main, Holyoke, Mass. 

R-B-M Mfg. Co., Div. of Essex Wire Corp., Logansport, 
Ind. 


FLEXIBLE RESISTORS. See Cords, Re- 
sistance Line. 


FLUORESCENT SOCKETS. See Sockets, 
Lamp. 


FLUX, Brazing 
Handy & Harman, 82 Fulton, New York, N. Y. 


FUSE METAL. See Aluminum, also Zinc. 


FUSES, Enclosed 

Arnessen Elec. Co., 116 Broad, New York, N. Y . 

Chase-Shawmut Co., Newburyport, Mass. ‘‘Shawmut 
“Shur-Lag,’’ ‘“Therm-a-Trip.’’ 

Dante Elec. Mfg. Co., Bantam, Conn. 

General Elec. Co., Section Q-1127. Appliance and Mer 
chandise Dept., Bridgeport, Conn. 

Jefferson Electric Co., Bellwood, Ill. 

Littelfuse, Inc., 4753 Ravenswood Ave., Chicago, II! 

Trico Fuse Mfg. Co., Milwaukee, Wis. ‘‘Trico.”’ Ka 
ark.’”’ 


FUSES, Potential 


Littelfuse, Inc., 4753 Ravenswood Ave., Chicago, II! 


GASKETS, Felt. See Felt. 


GASKETS, Fibre. See Fibre, Vulcanized. 
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SPECIAL MOTORS 


ne OMWAde Wa, Of geoa@e |! 
AO SASL al BOSTON, MASS. 


Chicago, II|._—6161 So. State St. w Yo | Y.—101 Park Ave Philadelphia, Pa.-—112 So. 16th St 


Write naming your product for specific application data 


THE DOLE VALVE COMPANY - 1901 Carroll Avenue - Chicago, Illinois 


Especially designed to re- 

a U M 3 & We A L L i duce failures in electrical 

= appliances and _ acces- 

NAME PLATE DETAIL PRESS, — by ame cord 
t . 

Model No 42A Stamps Characters ee eee. er 


tented trai liefs 
into etched Name Plates with uni- os Poe een 


‘ = eliminate strain on _ter- 
formity as to depth, spacing and minals, prevent cord from 
alignment. 


; a " unraveling and make 
Character sizes: 1/16’, 3/32”, braiding or reinforcing of 
10 Figures, 6 Lettes oy cords unnecessary. Easy 
Price $5500 i to apply with special in- 

We also make Numbering Machines i expensive pliers or foot 
Steel Type and Holders press _tool. Has the Un- 

Write for Bulletins , - derwriters approval. Test 

samples and quotations for 


> specific applications sent 

s N U M B E R A L L on request. Write today. 

STAMP & TOOL CO. HEYMAN MANUFACTURING COMPANY 
Huguenot Park, y 900 Michigan Avenue 

St-ten 'sl nd, N. Y. a em 


PTEMBER 1941 

































When properly adjusted, iron 
cannot overheat or burn off its 
tin. fron can be maintained at 
any desired temperature while 
in the stand. Complete control 
of tip temperature possible. 
When removed, full current is 
instantly applied to iron. Send 
fer bulletin. 


SRAM OH GL 


ONNECTIC 














NEW ALL-PLASTIC 
INDICATING LAMP 


FOR SINGLE HOLE PANEL MOUNTING 
Write for Latest Catalog 






Type T2 Unit 
The shell is molded in the same color as the lens-cap 
to prevent error in replacement . . . furnished with a 
G.E. 24 volt slide-base lamp, (.038 amp.) . . . used 
with a series resistor assembly for operation on 
voltages up to 440 five different colors . 
brilliant 180 degree visibility overall diameter 
%” . low in cost. 
Distributed nationally by 


THE GRAYBAR ELECTRIC CO. 


H. R. KIRKLAND CO., Morristown N. J. 


SIGNAL, 
1d ter & 
INDICATOR 


of highest quality 
In all voltages up 
to 250. We invite 
inquiries from 
manufacturers. 


_ HERZOG 
MINIATURE LAMP WORKS 
c=) 


ae Established 1911 
LONG ISLAND CITY NEW. YORK 


SOL-REX 
L AMP 
SUT: bs 


Our engineering staff will solve your problem 


“ty Os 


NALCO DRITHERM 
Carbon Filament Lamps 


Best For Infra-Red Ray Drying 


Nalco Dritherm Lamps are the 
carbon filament type... proved for 
years in therapeutic and indus- 
trial fields. Insist upon Dri- 
therm Lamps made only by 
Nalco, St. Louis. 

Write for descriptive literature. 


North American Electric Lamp Co. 
1082 Tyler St., St. Louis, Mo. 


yw 





















INFRA-RED 
ORITHERM 









SOLDERLESS 
AND 
SOLDERING 








SQUARE OR 
, ROUND ENDS. 


ALL TYPES AND 
SIZES. 


anise): 0a te 


BANTAM, CONNECTICUT 








GAUGES, Air Gap 


Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill. 


GAUGES, Vacuum 
Stokes Machine Co., F. J., 


5996 Tabor Rd., Olney P. O., 
Philadelphia. Pa. 


GEARS AND PINIONS, Metal 
Gear Specialties, Inc., 2650 W. Medill Ave., Chicago, 


James Mfg. Co., D. O., 1120 W. Monroe, Chicago, Ill. 
Perkins Machine & Gear Co., Springfield, Mass. 
Thompson Clock Co., H. C., Bristol, Conn. 


GEARS AND PINIONS, Non-Metallic 

etree Fibre Products Co., 1402 Walnut, Wilming- 
ton, Jel. 

Formica Insulation Co., 
cinnati, O. 

vo Specialties, Inc., 
ll. 

General Elec. Co., Plastics Dept., Section D-35, 1 
Plastics Ave., Pittsfield, Mass. ‘‘Fabroil,’’ ‘‘Textolite.’’ 

James Mfg. Co., D. O., 1120 W. Monroe, Chicago, Il. 

Mica Ins ulator Co., Dept. 31, 200 Varick, New York, 
Ns. ¥. ‘Lamicoid.’ 

National Vulcanized Fibre Co., Wilmington, Del. 

Perkins Machine & Gear Co., Springfield, Mass. 

Richardson Co., Melrose Park (Chicago), Il. 

Synthane Corp., Oaks, Pa. (Graphited.) 

Taylor Fibre Co., Norristown, Pa. 

Wilmington Fibre Specialty Co., 
“‘Ohmoid.”’ 


4638 Spring Grove Ave., Cin- 


2650 W. Medill Ave., Chicago, 


Wilmington, Del. 


GEAR MOTORS. See Motors. 


GEAR STOCK, Laminated. See Plastics, 
also Gears & Pinions, Non-Metallic. 


GENERATORS. 


See Motors, also Plating 
Generators. 


GLASS 
See also, Tubing & Sleeving, Saturated. 
Corning Glass Works, Insulation Div., Corning, N. Y. 


GLASS-FIBRE INSULATION 
Owens-Corning Fiberglas Corp., Toledo, Ohio. 
“‘Fiberglas.”’ 


GLUE POTS. See Pots and Ladles. 


GRAPHITE BEARINGS. 
Bushings, Graphite. 


See Bearings & 


GUARDS LAMP, Portable 
McGill Mfg. Co., Electrical Div. Valparaiso, Ind. 


GUMMED PAPER. See Paper, Gummed. 


HANGERS, Ball and Roller Bearing 
S K F Industries, Inc., Front & Erie Ave., Philadel- 
phia, Pa. 


HARNESS, Wire. See Flexible Leads. 


HEATING ELEMENTS. See Units and 
Elements, Resistance Heating. 


INSTRUMENTS, Drawing 
Post Co., Frederick, Box 803, Chicago, Il. 


INSTRUMENTS, Laboratory Standard 

James G. Biddle Co., 1211-13 Arch St., Philadelphia, 
Pa 

DeJur-Amsco Corp., Dept. EM51, Shelton, Conn. 

G-M Laboratories, Inc., 4310 N. Knox Ave., Chicago, III. 

General Elec. Co., Schenectady, N. Y. 

H-B Elec. Co., Inc., 2531 N. Broad, Philadelphia, Pa. 

Hickok Elecl. Instrument Co., 10514 Dupont Ave., Cleve- 
land, O. 

Olsen Testing Machine Co., Tinius, 580 N. 12th, Phila- 
delphia, Pa. 

Precision Apparatus Co., 647 Kent Ave., Brooklyn, N. Y. 

Simpson Elec. Co., 5200 Kinzie, Chicago, III. 

Triplett Elecl. Instrument Co., 318 Harmon Ave., Bluff- 
ton, O. 

Weston Elec}. eens Corp., 582 Frelinghuysen Ave., 
Newark, N. 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts- 
burgh, Pa. 


INSTRUMENTS, Portable and Switchboard 

DeJur-Amsco Corp., Dept. EM51, Shelton, Conn. 

General Elec. Co., Schenectady, 7 e 

H-B Elec. Co., Inc., 2531 N. Broad, Philadelphia, Pa. 

Hickok Elecl. Instrument Co. , 10514 Dupont Ave., Cleve- 
land, O. 

Simpson Elec. Co., 5200 Kinzie, Chicago, Ill. 

Triplett Elecl. Instrument Co., 318 Harmon Ave., Bluff- 
ton, O. 

Wagner Elec. Corp., 6400 Plymouth Ave., St. Louis, Mo. 

Weston Elecl. Instrument Corp., 582 Frelinghuysen Ave., 
Newark, N. 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts- 
burgh, Pa. 


INSTRUMENTS, Speed Indicating. See 
Tachometers. 


INSULATION (Insulating) (Insulators) 

Beads. See Beads, Insulating. 

Bushings. See Ceramics. 

Ceramic. See Ceramics. 

Cloth. See Cloth, Insulating. 

Composition. See Plastics. 

Compounds. See Varnish, Insulating; also Wax and 
Compounds. 

Fibre. See Fibre, Vulcanizer; also Plastics. 

Fibre Glass. See Glass-Fibre Insulation. 

Lava See Lava. 

Mica. See Mica. 

Molded. See Plastics. 

Paper. See Paper, Insulating. 

Phenolic Fibre. See Plastics. 





Plastics. See Plastics. 

Porcelain. See Porcelain. 

Slot. See Paper, Insulating; also Cloth, Insulating, 

Tape. See Tape. 

Tubing. See Tubing, Varnished Fabrics; also Tu 
Pg Laminated Phenolic; also Tubing, Vulcanizg 
Fibre. 

Varnish See Varnish, Insulating. 

Vulcanized Fibre. See Fibre. 

Wax. See Wax and Compounds. 


IRONS, Soldering. (Soldering Irons, Ma 
chines & (¢ ‘ontrol —— 

Electric Soldering Iron Co., Inc. 
“‘Esico.’’ 

General Elec. Co., Schenectady, N. ° 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca 
more, 

Stanley Tools Division of the Stanley Works, New Bri 
tain, Conn. 

Sta-Warm Elec. Co., 565 N. Chestnut, Ravenna, 0 

Trent Co., Harold E., 619 N. 54th St., Philadelphia, Pa 

Vulcan Elec. Co., Lynn, Mass. 

Wiegand Co., Edwin L., 7530 Thomas Blvd., Pittsburgh 
Pa. ‘‘Chromalox.’’ 


Deep River, Conn. 


KITS, Assembly 
(for electronic and _ electro-mechanical applications.) 
R = _ Mfg. Co., Div. of Essex Wire Corp., Logansport 
nd. 


KNOBS, Radio and Instrument 

Alden Products Co., 186 N. Main, Brockton, Mass. 

American Insulator Corp., New Freedom, Pa. 

Chicago Molded Products Corp., 1024 N. Kolmar Ave., 
Chicago, Il. 

Imperial Molded Prods. Corp., 2921 W. Harrison, Chi 
cago, Til. 

Kurz Kasch, Ine., Dayton, O. 

— Mfg. Co., Inc., James, 150 Exchange, Malden 
Mass. 


Rogan Brothers, 180 N. Wacker Drive, Chicago, III. 


LACQUERS. See Finishes. 


LAMINATED PLASTICS. See Plastics. 


LAMINATION DIES. See Dies & Molds. 


LAMPHOLDERS. See Sockets. 


LAMPS, Incandescent 
(Standard, Miniature, Tubular and Infra-Red) 
General Elec. Co., Lamp Dept., Nela Park, Cleveland, 0. 
Herzog Elec. Co., 6 Varick, New York, N. Y. 
12-19 Jackson 


Herzog Miniature Lamp Works, Inc., 
Ave., Long Island City, N. Y. 

North American Elec. Lamp Co., 1082 Tyler, St. Louis, 

Mo. 


LAMPS, Ultra-Violet 
General Elec. Co., Lamp Dept., 
410 Eighth, Hoboken, N. J. 


LAVA 
American Lava Corp., Kruesi Block, Chattanooga, Tenn. 
Steward Mfg. Co., D. M., Chattanooga, Tenn. ‘‘Lavite.”’ 


LEADS, FLEXIBLE. See Flexible Leads. 


LETTERING EQUIPMENT 
Post Co., Frederick, Box 803, Chicago, IIl. 


LIGHTS, Pilot or Indicator 

Alden Products Co., 186 N. Main, Brockton, Mass. 

Dial Light Co. of America, 90 West, New York, N. Y. 

Drake Mfg. Co., 1713 W. Hubbard, Chicago, Ill. 

General Elec. Co., Lamp Dept., Nela Specialty Div., 410 
Eighth, Hoboken, N. J. 

Herzog Miniature Lamp Works, Inc., 12-19 Jackson 
Ave., Long Island City, N. Y. 

Kirkland Co.. H. R., Morristown, N. J. 

Mallory & Co., Ine., P. R., Indianapolis, Ind. 

— Mfg. Co., Div. of Essex Wire Corp., Logansport, 
nd. 


LIMIT SWITCHES. See Switches, Limit. 


LOCK WASHER SCREWS. See Screws, 
Lock Washer. 


LOCK WASHERS. 
and Spring. 


LUGS, Copper 

Chase-Shawmut Co., Newburyport, Mass. 

Dante Elec. Mfg. Co., Bantam, Conn. 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more. IIl. - 

Iisco Copper Tube & Products, Inc., Station ‘M’, 
Cincinnati, (Mariemont) O. 

Krueger & Hudepohl, Third & Vine Sts., Cincinnati, 0. 

ee Co., 17 Virginia Ave., Providence, 


Sherman Mfg. Co., H. B., Battle Creek, Mich. 


MACHINE SCREWS. See Bolts, Nuts & 
Screws, Machine. 


MACHINE TOOL DRIVES. 
Machine Tool. 


MACHINES, Balancing 

Gisholt Machine Co., 1119 E. Washington Ave., Mad- 
ison, Wis. 

Olsen Testing Machine Co., Tinius, 580 N. 12th, Phila- 
delphia, Pa. 


MACHINES, Die Casting 
Kux-Lohner Machine Co., Dept. E, 2145 Lexington, 
Chicago, Tll. 


MACHINES, impregnating 
Stckes Machine Co., F. J., 5996 Tabor Rd., Olney P. O.. 
Philadelphia, Pa. 


MACHINES, Numbering 
Numberall Stamp & Tool Co., Inc., Huguenot Park, 
Staten Island, N. Y. 


Nela Specialty Div., 


See Washers, Lock 


See Drives, 
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Engineered to meet Exacting Specifications 


EICOR DYNAMOTORS & Does PRODUCTION like 
this interest you? 

















101 EASY-FLO JOINTS PER HOUR! 


That's the production one large washing machine manufacturer 

is getting by taking full advantage of Easy-Flo brazing alloy's 
fast brazing action and a “ 
rapid method of heating. -omeiilialles ee 


THE JOB... 


A hex collar of cold drawn 
steel had to be joined to a steel 
tube, in the position shown at 
the right, to form a wringer post. 
The part is new, but after exten- F 
sive experimenting Easy-Flo r 
brazing was adopted as the best wn ,Y 
fs 


method of doing the job. 











HERE’S HOW IT IS DONE 





































0. 
4 The operator, after cleaning 
DYNAMOTORS+POWERPLANTS* CONVERTERS Cc) surfaces to be joined, places 
1062 W. Adams St., Chicago, Illinois, U.S. A eee the collar on the tube in its 
New York,U.5.A. Cable: Auriema, New York This ring of approximate position. He then 
EASY-FLO wire slides a ring of Easy-Flo wire 
. goes here next to the collar and brushes 
Is ; on flux. Next he puts the 
a ay FA Vi O U Ss assembled parts into an in- 
duction heating coil equipped 
for years 
REG. U.S. PAT. OF FICE sia with a fixture so designed that 
¥ for _— — set oe when the assembly is pushed 
£10 self-locking anes ry ‘the down to the bottom, the collar 
“Unbrako” Hollow Set Screw is accurately positioned. While 
- with the Knurled Points... for a , 
the Socket Heed Cap Screw one assembly is heating, the 
at, with the Knurled Head that operator prepares another, 
SCREW PRODUCTS ae foo gga - resulting in a steady flow of 
it. a finished parts. Time per assem- 
v8, 8 a able in a complete ig bly isa little over iy a minute 
awinie aa deien ais om —101 joints per hour. 
ek 
STANDARD PRESSED STEEL CO TOWN, 
e JENKINTOWN, PENNA. 
" Leach 
2 RF Relay | F'ND OUT wHaT EASY-FLO WILL Do For You 
Glezed #196 AlSiMas Easy-Flo joins ferrous, non-ferrous and dissimilar metals. Its 
Insuletion. ‘ & j od 
& Pure silver contects. brazing action is fast and the joints it makes strong and 


Heat-treated and nickel- 
plated beryllium copper 
pole pieces. 

Can be supplied with 
third pole center, either 
normally-open, normally 
closed, or double-throw. 
Cushioned top contacts 
can be supplied when 
specified. 

All circuits are above 
ground. 

Either AC or DC input, 
as required. 


reliable. It can be used for a multitude of purposes. If you 
have a metal joining problem, try it — we'll be glad to 
cooperate. Send us full details and get our recommendations 
— or ask for a field engineer to call and give full details and 
a demonstration. Write for our new Bulletin No. 12 giving 
full details. 


eae: 


HANDY*"HARMAN 








0 3 Ideal for low power radio transmitters, such as police cars, aircraft, etc. Write for wee oe av St., N York, N. Y. 
; descriptive literature. Sg ee a me se hs a ne 
LEACH RELAY COMPANY Oo» Lo Agents in Principal Cities ~~ 
Lawrence ead Lamon A 5919 Avalon Blvd 1S E : os .. ; 
k, n \ , ‘ast 26th St. 
Chicago, illinois Les Angeles, Calli New York, N. ¥ Canada: HANDY & HARMAN of Conoda, Itd., 1 
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MACHINES, Printmaking 

Charles Bruning Co., Inc., 100 Reade, New York, N. Y. 
(Black & White Prints) 

Ozalid Products Division General Aniline & Film Corp., 
Johnson City, N. Y. (Whiteprint Machines) 

Pease Co., C. F., 2605 W. Irving Park Rd., Chicago, 
Ill. (Blueprint Machines) 


MACHINES, Riveting 
Chicago Rivet & Machine Co., 9609 W 
Bellwood, Il. 


Jackson Bivd., 


MACHINES, Screwdriving 

Henry Carlander, 525 W. 146th St., New York, N. Y. 

Detroit Power Screwdriver Co., 5369 Rohns Ave., De- 
troit, Mich. 

Stanley Tool Div. of the Stanley Works, New Britain, 
Conn. 


MACHINES, Testing 

Olsen Testing Machine Co., Tinius, 580 N. 12th, Phila- 
delphia, Pa. 

MAGNESIUM ALLOYS. See Alloys, Mag- 
nesium. 

MAGNETOS 

Fairbanks, Morse & Co., Dept. H26, 600 So. Michigan 
Ave., Chicago, Il. 


MAGNETS, Lifting 

Electrical Coil Winding Co., 2731 Saunders, Camden, 
v. J. (Small) 

Nothelfer Winding Labs., 110 Albemarle Ave., Trenton, 


N. J 
Ohio Elec. Mfg. Co., 5905 Maurice Ave., Cleveland, O. 


MAGNETS, Permanent 
General Elec. Co., Schenectady, N. Y 
Mallory & Co., Inc., P. R., Indianapolis, Ind. 


MANUFACTURING, Contract 
Bridgeport Brass Co., Bridgeport, Conn. 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


MELTING POTS AND LADLES. See 
Pots & Ladles. 


METAL PARTS, Decorative 
Crowe Name Plate & Mfg. Co., 1752 Waveland Ave., 
Chicago, Ill. 


METAL, Thermostatic 

Baker & Co., Inc., 113 Astor, Newark, N. J 

Cc. 8S. Braiuin Co., 20 VanDam, New York, N. Y 

Callite Tungsten Corp., 547-39th, Union City, N. J. 
**Callifiex.’’ 

Chace Co.. W. M., 1608 Beard Ave., Detroit, Mich. 
Dole Valve Co., 1901 Carroll Ave., Chicago, Ill 

General Plate Div. of Metals and Controls Corp., 34 
Forest, Attleboro, Mass. ‘“Truflex.’’ 

Wilson Co., H. A., 105 Chestnut, Newark, N. J. 


METALS, 
finished. 


METALS, Laminated. See 
mostatic. 


METALS, Pre-finished 
(Coils, Sheets, Strips, Wire) 
American Nickeloid Co., Peru, Ill 

Metal.”’ 
Thomas Steel Co., Warren, O. 


TRICO OILERS 


SAVE TIME- OIL-WORRY 


Colored. See Metals, Pre- 


Metal, Ther- 


Nickeloid Tint 









NEW — MODERN — STREAMLINED 
UNBREAK ABLE 


» They modernize your 
equipment. 

» Give that added sales 
feature 


B Reduce selling resistance 

« Guarantee proper !ubri 
cation 

e Place you a step ahead 
of your competitor 


WRITE ©OR BULLET'NS 
TRICO FUSE MFG. CO 


peta cach 





Milwaukee, Wisconsin 


Neutral (pH7 
eutral (p / iam nee) 


[Na@leeat 4 
GUMMED PAPER 


SHEETS AND TAPE 


manutacturers Of smal 


reactors and paper 


MADE BY 


eee 


PHILADELPHIA, PENNSYLVANIA 





METALS, Pressed Powder 

Gibson Elec. Co., 8349 Frankstown Ave., Pittsburgh (21), 
Pa. ‘‘Gibsiloy.’’ 

Mallory & Co., Inc., P. R., Indianapolis, Ind. 


METERS. 


MICA 

Brand & Co., Wm., 276 Fourth Ave., New York, N. Y. 

General Elec. Co., Section Q-1127. Appliance and Mer 
chandise Dept., Bridgeport, Conn. 

Insutation Manufacturers Corp., 565 W. 
Blvd., Chicago, Ill. 

Macallen Co., 16 Macallen, Boston, Mass. 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
N. Y. ‘‘Micanite.’’ 

New England Mica Co., Inc., Waltham, Mass. ‘‘Y-27.’’ 
Richardson Co., Melrose Park (Chicago), Ill 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts- 
burgh, Pa. 


MOLDED INSULATION. 


MOLYBDENUM 
Wire, Rods, Sheets, Special Shapes. 

American Electro Metal Corp., 320 Yonkers Ave., Yonkers, 
1 Y¥ 


See Instruments. 


Washington 


See Plastics. 


Callite Tungsten Corp., 457-39th, Union City, N. J. 

Mallory & Co., P. R., Inc., Indianapolis, Ind. 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts- 
burgh, Pa. 

Wilson Co., H. A., 105 Chestnut, Newark, N. J. 


MOTOR DRIVE UNITS. 


See Drives, Ma- 
chine Tool. 


MOTOR-GENERATORS. See Motors. 

MOTOR STARTERS. See Controllers, Mc- 
tor. 

MOTORS 


(See also ‘‘Motor Specifications for Designed-in Power 
Applications,’’ elsewhere in this issue.) 

Alliance Mfg. Co., Dept. H, Alliance, O. 

Baldor Elec. Co., St. Louis, Mo. 

Barber-Culman Co., Rockford, Ill. 

Black & Decker Elec. Co., Kent, O. 

Bodine Elec. Co., 2256 W. Ohio, Chicago, Ill. 

Century Electric Co., 1806 Pine, St. Louis, Mo 

Delco Appliance Division, General Motors Sales Corp., 
Rochester, N. Y. 

“— Products, Division General Motors Corp., Dayton, 


Dumore Company, Dept. 101-G, Racine, Wis. 

Eicor, Inc.. 1062 W. Adams. Chicago. Il. 

Electric Specialty Co 212 South Stamford, Conn 

Fairbanks, Morse & Co., Dept. H26, 600 So. Michigan 
Ave., Chicago, Ll. 

General Elec. Co., Schenectady, N. Y. 

General Industries Co., Dept. 10, Elyria. O. 

Hansen Mfg. Co., Princeton, Ind. ‘‘Synchron.’’ 

Haydon Mfg. Co., Inc., Forestville, Conn. 

Holtzer-Cabot Elec. Co., 125 Amory, Boston, Mass. 

Impetial Elec. Co., Akron, ‘ 

Janette Mfg. Co., 556 W. Monroe, Chicago, III. 

Leland Elec. Co., Dayton, O. 

Master Eleer. Co.. Dayton. O 

Motorstat Elec. Corp., 5005 Euclid Ave., Cleveland, O 

Ohio Elec. Mfg. Co., 5905 Maurice Ave., Cleveland, O 

Peerless Elec. Co., Warren, Ohio 

Pioneer Gen-E-Motor, Chicago, Il. 

Reliance Elec. & Engrg. Co., 1082 Ivanhoe Rd., Cleve 
land, O 

Signal Flee. Co., Menominee, Mich. 

Smith Mfg. Co., Inc., F. A., 409 Davis, Rochester, N. Y. 

Speedway Mfg. Co., 1828 S. 52nd Ave., Cicero, Ill 

“— Elec. Corp., 6400 Plymouth Ave., St. Louis, 
LO. 

Wesche Elee. Co., B. A., Dept. 304, Cincinnati, Ohio 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts- 
burgh, Pa. 


MOUNTINGS, Rubber 


Harris Products Co., 5412 Commonwealth, Detroit, Mich 
Lord Mfg. Co., Erie, Pa. 


MULTIPLE LEAF CONTACT SWITCHES. 
See Plugs & Jacks, Radio. 


NICKEL 


Driver-Harris Co., Harrison, N. J. 
International Nickel Co., Inc., 67 Wall, New York, N. Y. 


NICKEL-SILVER 
(Sheet, Rod, Tube, Wire.) 
American Brass Co., Waterbury, Conn. 
Baltimore Brass Co., 1205 Wicomico, Baltimore, Md. 
Driver Co., Wilbur B., Newark, N. J. 
Driver-Harris Co., Harrison, N. J. 
Hoskins Mfg. Co., Detroit, Mich. 
Mallory & Co., Inc., P. R., Indianapolis, Ind 
re Copper & Brass, Inc., 230 Park Ave., New York, 


Scovill Mfg. Co., 65 Mill, Waterbury, Conn. ‘‘Adnic.”’ 
Seymour Mfg. Co., 49 Franklin, Seymour, Conn. 


NUMBERING MACHINES. See Machines, 
Numbering. 


NUTS, Machine Screw. 
and Screws. 


NUTS, Self-Locking 

Elastic Stop Nut Corp., 2334 Vauxhall Rd., Union, N. J 
Seovill Mfg. Co., 65 Mill, Waterbury, Conn 

Standard Pressed Steel Co., Box 594, Jenkintown, Pa 


NUTS, Wing 
Central Screw Co., 
Parker-Kalon Corp., 


OHMMETERS. 
OIL SEALS. 


OILERS 

Gits Bros. Mfg. Co., 1840 S. Kilbourn Ave., Chicago, 
Ill 

Hunter Pressed Steel Co., Lansdale, Pa. 

Speedway Mfg. Co., 1828 S. 52nd Ave., Cicero, Il. 

Tricc Fuse Mfg. Co., Milwaukee, Wis. ‘‘Opto-Matic.’’ 
“*Levomatic.’’ ‘‘Drip-Drop.’’ 


OIL-LESS BEARINGS. See Bearings & 
3ushings, Graphite; Bearings & Bush- 
ings, Non-Metallic. 


See Bolts, Nuts 


3519 Shields Ave., Chicago, Tl. 
198 Varick, New York, N. Y 


See Instruments. 


See Seals, Oil. 


OSCILLOGRAPHS. 
Testers. 


OVENS, Industrial and Laboratory 
Annealing, Drying, Temper Drawing, Mold Baking 

General Electric Co., Schenectady, N. Y. 

Trent Co., Harold E., 619 N. 54th, Philadelphia, Pa. 


PACKING MATERIAL 


Kimberly-Clark Corp., Neenah, Wisc. (‘‘Kimpak’’ Crepe 
Wadding.) 


PAINT. 


See Instruments, also 


See Finishes. 


PANELS, Metal. 
Crowe Name Plate & Mfg. Co., 1752 Waveland Ave 
Chicago, Il. 


PAPER, Gummed 
Paper Manufacturers Co., Philadelphia, Pa. ‘‘Neutrelec. 


PAPER, Insulating 

Fish Paper, Press Board, Fiber Board, Fuller Board, 
Slot Insulation. 

Brand & Co., Wm., 276 Fourth Ave., New York, N. Y 
““Turbo.’’ 

Brandywine Fibre Products Co., 1402 Walnut, Wilming- 
ton, Del. 

The Burnside Co.. East Hartford. Conn. 

Cottrell Paper Co., Inc., Dept. M., Fall River, Mass. 

General Elec. Co., Section Q-1127. Appliance and Mer 
chandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. 
Blvd., Chicago, Ill. 

Kimberly-Clark Corp., 
Thermal insulation. ) 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
N. Y. ‘‘Armatite,’’ ‘‘Duro,’’ ‘‘Micoid.’’ 

National Vulcanized Fibre Co., Wilmington, Del. 
“‘Campbellite,’’ ‘‘C-F,’’ ‘‘Peerless.’’ 

Taylor Fibre Co., Norristown, Pa. 

West Virginia Pulp & Paper Co., Pulp Products Dept., 
230 Park Ave., New York, N. Y. ‘‘Electrite,”’ “‘Dens- 
ee 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts- 
burgh, Pa 

Wilmington Fibre Specialty Co., Wilmington, Del. 


PEGS, Armature 

Insulation Manufacturers Corp., 565 W. Washington 
Bivd., Chicago, Ill. 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
rY 


Washington 


Neenah, Wis. (Kimsul—for 


Natioral Vulcanized Fibre Co., Wilmington, Del. 


PENDANTS, Socket Chain 
Bead Chain Mfg. Co., 16 Mt. Grove, Bridgeport, Conn. 


PHENOLIC COMPOUNDS. 
PHENOL FIBRE. 
PHOSPHOR BRONZE 


American Brass Co., Waterbury, Conn. 

Baltimore Brass Co., 1205 Wicomico, Baltimore, Md 
(Also Tin Coated.) 

Bridgeport Brass Co., Bridgeport, Conn. 

Bunting Brass & Bronze Co., Toledo, O. 

Driver-Harris Co., Harrison, N. J. 

Phosphor Bronze Smelting Co., 2212 Washington Ave., 
Philadelphia, Pa. 

Revere Copper & Brass, Inc., 230 Park Ave., New York, 


See Plastics. 


See Plastics. 


Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 
Seymour Mfg. Co., 49 Franklin, Seymour, Conn. 


PHOTOELECTRIC CELLS AND TUBES 

DeJur-Amsco Corp., Dept. EM51, Shelton, Conn. 

G-M Laboratories, Inc., 4310 N. Knox Ave., Chicago, IIl. 

General Elec. Co., Schenectady, N. Y. 

Weston Elecl. Instrument Corp., 582 Frelinghuysen Ave., 
Newark. N. J. ‘‘Photronic.’’ 


PILLOW BLOCKS, Ball & Roller Bearing 

Ahlberg Bearing Co., 3030 W. 47th St., Chicago, Ill. 

Fafnir Bearing Co., New Britain, Conn. 

Norma-Hoffmann Bearings Corp., Stamford, Conn. 

S.K.F. Industries, Inc., Front & Erie Ave., Philadel 
phia, Pa. ‘‘Rubber Flex.’’ 


PILOT LIGHTS. 
PINIONS. See Gears & Pinions. 


See Lights, Pilot. 


PINS, Assembly : 
Grocv-Pin Corp, 411 Kerrigan Ave., Union City, N. J. 


PINS, Cotter 
Hubbard Spring Co M. D., 571 Central Ave., Pontia 
Mich. 


PINS, Dowel 
Allen Mfg. Co., Hartford, Conn. 


PLASTICS, Laminated or Molded 

(See also Tubing, Laminated Phenolic, also Tubing, 
Extruded Plastic.) 

Alden Products Co, 186 N. Main, Brockton, Mass. 2 

American Insulator Corp., New Freedom, Pa. ‘‘Aico. 
(Cold Molded. ) 

Auburn Button Works, Inc., Molded Plastics Div., Au 
burn, N. Y. 

Bakelite Corp., 30 E. 42nd, New York, N. Y. 

Barber-Colman Co., Rockford, Ill. : 

Brandywine Fibre Products Co., 1402 Walnut, Wilming- 
ton, Del. 

Catalin Corp., 1 Park Ave., New York, N. Y. 

Chicago Molded Products Corp., 1024 N. Kolmar Ave., 
Chicago, TI. g 

Dow Chemical Co.. Dowmetal Div., Midland, Mich. 

Durez Plastics & Chemicals, Inc., 169 Walck Road, Nort! 
Tonawanda. N. Y. : 

Formica Insulation Co., 4638 Spring Grove Ave., Cir 
cinnati, O. ——— 

General Elec. Co., Plastics Dept., Section D-35, ! 
Plastics Ave., Pittsfield, Mass. ‘‘Textolite.’ 

Gereral Industries Co., Molded Plastics Div., Olive & 
Taylor, Elyria, O : 

Imperial Molded Prods. Corp., 2921 W. Harrison, Ch! 
cago, Ill. 

Industrial Molded Products Co., 2035 Charleston, Chicago 
Tl 


Irvington Varnish & Insulator Co., Dept. 56, Irvingtot 
N. J 


Kurz-Kasch, Inc., Dayton, 0. 
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FOR precision TIMING APPLICATIONS 


@ Available in a diversity of speeds to mzet your voltage, 
frequency and torque requirements, Haydon timing motors are 
compact and easily mounted. Self-starting, :y :chronous, com- 
, plete with oil-sealed gear trains. Output shafts are double bear- 
ing equipped; back lash held to a minimum. Particularly adapt- 
able for industrial clocks, time switches, recording instruments, 
etc. Write today for descriptive data; no obligation. 


. FOR PERFORMANCE, SPECIFY HAYDON 


HAYDON MANUFACTURING CO., INC. 


; TTI eats: 


SPECIAL MOTORS 


Designed for each application. 


' Also: Rotary- 
ieee, Converters. 
I Generators. 
Frequency- 
. Dynamotors. Changers. 





ELECTRIC SPECIALTY CO. 


+ 213 SOUTH STREET, STAMFORD, CONN. 


FUSE POSTS t SMALL FUSE APPLICATIONS 
AND INSTRUMENTS 
No. 1075 For 3 AG Let LITTELFUSE Help 


Fuses. Meets Under- ; 

writers’ require- You Select the Right One 
ments. (Toolandfin- All the durable elements you 
ger operated types.) need in a fuse post can be had 


in one of the many types man- 
ufactured by LITTELFUSE. 
(Only a few of the dozens 
made by Littelfuse are shown 
here.) Better products, more 
customer satisfaction, more 
No. 1213 Aircraft Type witn finger *#/¢8, less production troubles 


















operated knob. follow. Many types standard 

and stocked; specials designed. 

Write, outlining requirements 

, — hances are Littelfuse has 

: No. 1062 For already made a fuse post that 
No. 1074 panel use. Has 






© would meet them—and send 
Meter Post pear! knob. for catalog. 


LITTELFUSE INCORPORATED 


4153 N. RAVENSWOOD AVE., CHICAGO, ILLINOIS 
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Scotch T 
holds leady ie 
tadio coil before 
dipping. 



















Scotch Ta 

binds roll end 
Prevents unwind- 
ing during im. 
Pregnation. 


Scotch T 
holds leads ond 
Prevents break. 
age of foil. 


TH PSE OTA | | 


















Made and Patented in U.S. A. by 
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SAINT PAUL N MINNESOTA 
Ur tm Ey) Principal Cities 
Can. Migrs. and Distrs. CANADIAN-DUREX Cae ABRASIVES, LTD. 154 Pear! St., Toronto, Can. 


























Minnesota Mining & Mfg. Co. EMS41 
Saint Paul, Minnesota ; 


Gentlemen: Please send SCOTCH Elec- HH | 
trical TAPE Sample Card and information 
on use of tape for 













Name 



































MOLDED PLASTICS 


By INDUSTRIAL 


MOLDS are built in our own Tool Room 
backed by over 20 years’ experience in making 


Plastic Molds 
MOLDED PARTS are produced with the latest 


type of equipment and the parts are subject to a 
rigid inspection before leaving our plant. 


INDUSTRIAL 


MOLDED PRODUCTS COMPANY 
2035 CHARLESTON ST. * CHICAGO, ILL. 





EC TROL 


Vitreous Enameled 
RESISTORS : 


% Made for long, dependable 
service. 
% More Economical to buy and 
to use. 
* Complete range of fixed, 
tapped and adjustable types. Ss 
*” Write for samples; no obli- 
gation. 


LECTROHM, INC. 


SIZt1 WEST 25 %# PLACE 


CHICAGO (CICERO P.O.)iLL. 










STACO 
QUALITY 
RELAYS 


Type MR- 2, 2500 ohm, SPDT, $1 50 (list) 
MR- 6, 4-6V., DC, SPDT, 1.50 (list) 
MR- 7,6V.,AC, SPDT, 1.59 (list) 
MR-11, 110V., AC, SPDT, 1.59 (list) 





Write for new catalog $641 


STANDARD ELECTRICAL PRODUCTS CO. 


419 Ist Avenue No., Minneapolis, Minn. 


FIXED AND VARIABLE RESISTORS 
SELECTOR SWITCHES 
CERAMIC CAPACITORS 


Write for interesting literature 


CENTRALAB: Division of Globe Union Inc., Milwaukee, Wis. 





INSTRUMENT RESISTORS 


iN cL Ore OR A TE DO 


Manufacturers of 


Wire Wound resistors for Instrument, 
Electronic and Industrial applications. 


Precision spool type; Tubular, in both 
standard and precision tolerances; Ad- 
justable units; Resistance cards and 
Custom built units. 


WRITE FOR CATALOG 


Instrument Resistors, Inc. 
Little Falls, New Jersey 


Macallen Co., 16 Macallen, Boston, Mass 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
N. Y¥. ‘‘Lamicoid.’’ 

Monsanto Chemical Co., Plastics Div., Springfield, Mass. 

National Vulcanized Fibre Co., Wilmington, Del. ‘‘Phe- 
nolite.’’ 

Richardson Co., Melrose Park (Chicago), Ill. ‘‘Insurok.’’ 
Rostone Corp., Lafayette, Ind. 

Synthane Corp., Oaks, Pa. 

Taylor Fibre Co., Norristown, Pa. 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts- 
burgh, Pa. 

Wilmington Fibre Specialty Co., 
*“Ohmoid.”’ 


PLATES, Carbon Resistance 

Becker Brothers Carbon Co., 3540 S. 52nd Ave., Cicero, 
Ill. 

Morganite Brush Co., Inc., Long Island City, N. Y. 

Superior Carbon Products, Inc., 9115 George Ave., Cleve- 
land, Ohio. 

Trent Co., Harold E. 


PLATES, Name 
Crowe Name Plate & Mfg. Co., 1752 Waveland Ave., 
Chicago, Il. 


PLATING GENERATORS 

Eicor, Inc., 1062 W. Adams, Chicago, I] 

Electric Specialty Co., 213 South, Stamford, Conn. 
General Ele Co., Schenectady, N. Y 


PLATING PROCESS, Nickel, Zinc 

General Elec. Co., Section Q-1127 Appliance and Mer 
handise Dept., Bridgeport, Conn. 

Udylite Corp., 1651 E. Grand Blvd.. Detroit. Mich 

United Chromium, Inc., 51 East 42nd St., New York 
N. ¥ 


Wilmington, Del. 


, 619 N. 5th, Philadelphia, Pa. 


PLATINUM. See Points, Contact. 


PLIERS & TOOLS 
Klein & Sons, Mathias, 3200 Belmont Ave., Chicago, III. 


PLUGS, Attachment 

Arrow-Hart & Hegeman Elec. Co., 
Div., Hartford, Conn. 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill 

General Elec. Co., Section Q-1127 Appliance and Mer 
chandise Dept., Bridgeport, Conn. 


PLUGS, Expansion 


Hubbard Spring Co., M. D., 571 Central Ave., Pontiac, 
Mich. 


PLUG & CORD SETS 

Alden Products Co., 186 N. Main, Brockton, Mass 
Arrow-Hart & MHegeman Elec. Co., Industrial Control 
Div., Hartford, Conn 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill. 

General Elec. Co., Section Q. 1127 Appliance and Mer- 
chandise Dept., Bridgeport, Conn 

Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass. 


Industrial Control 





PLUGS & JACKS, Radio 

Alden Products Co., 186 N. Main, Brockton, Mass 
Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago. Il. 
Jones, Howard B., 2300 Wabansia Ave., Chicago, Il. 


PLUGS & SOCKETS, Multiple Contact 
Alden Products Co., 186 N. Main, Brockton, Mass. 
Guirdian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Il. 
Jones, Howard B., 2300 Wabansia Ave., Chicago, Il. 


POINTS, Contact 
Molybdenum, Platinum, Silver, Tungsten, Special Al- 
loys 


American Electro Metal Corp., 320 Yonkers Ave., Yonkers, 
N.Y 


Baker & Co., Inc., 113 Astor, Newark, N. J 

Cc. S. Brainin Co., 20 VanDam, New York, N. Y 

Callite Tungsten Corp., 547-39th, Union City, N. J 

Cleveland Tungsten, Inc., 10000 Meech Ave., Cleveland, 
Oo 


Fansteel Metallurgical Corp., North Chicago, Ill. 

General Plate Div. of Metals and Controls Corp., 34 
Forest, Attleboro, Mass 

Gibson Electric Co., 8349 Frankstown Ave., Pittsburgh 
(21), Pa **Gibsiloy.’’ 

Mallory & Co., Inc., P. R., Indianapolis, Ind 

Wilson Co., H. A., 105 Chestnut, Newark, N. J. 


PORCELAIN 

Akron Porcelain Co., Akron, O 

American Lava Corp., Chattanooga, Tenn. 

Colonial Insulator Co.. 937 Grant, Akron, O. ‘‘Porcelex 

Imperial Porcelain Wks., Inc., Trenton, N. J 

Louthan Mfg. Co., East Liverpool, O. ‘‘Elemite.’’ 

National Porcelain Co., Trenton, N. J. 

N. J. Porcelain Co., Trenton, N. J. 

Square D C€o., Detroit, Mich. 

Star Porcelain Co., 41 Muirhead Ave., Trenton, N. J. 
“Nu Blae.’’ ‘‘Thermolain,’’ ‘‘Vitrolain,’’ ‘‘Lavolain.’’ 

Steward Mfg. Co., D. M., Chattanooga, Tenn. 

Universal Clay Products Co., 1540 E. First, Sandusky, O 


POTENTIOMETERS. See Resistors, Radio 
Control. 


POTS & LADLES, Melting 

Acme Elec. Heating Co., 1209 Washington, Boston, Mass. 

Dyan. Inc., Struthers, 1321 Cherry, Philadelphia, Pa. 
“Dunco.’ 

Electric Soldering Iron Co., Inc., Deep River, Conn. 

General Ele Co., Schenectady, N Fs 

Sta-Warm Elec. Co., 565 N. Chestnut, Ravenna, O. 
““Triplex.’”’ 

Trent Co., Harold E., 619 N. 54th, Philadelphia, Pa. 

Vulean Elec. Co., Lynn, Mass 

Weigand Co., Edwin L., 7530 Thomas Blvd., Pittsburgh, 
Pa. ‘‘Chromalox.’’ 





POWER TOOLS. See Tools, Power. 


PRE-FINISHED METALS. See Metals, 
Pre-finished. 

PRESSES, Plastic Molding 

Kux-Lohner Machine Co., Dept. T, 2145 Lexington, 
Chicago, Tl 

Stokes Machine Co., F. J., 5996 Tabor Rd., Olney P. O., 
Philadelphia, Pa. 


PROCESS EQUIPMENT 
Stokes Machine Co., F. J., 5996 Tabor Rd., Olney P. ¢ 
Philadelphia, Ta. 


PUMPS, Vacuum 
Stokes Machine Co., F. J., 5996 Tabor Rd., Olney P. 0 
Philadelphia, Pa. 


PUSH BUTTON STATIONS. See Switch: 
Remote Control. 


PYROMETERS 
DeJur-Amsco Corp., Dept. EM51, Shelton, Conn 


PYROXYLIN COMPOUNDS. See Plasti 


RAWHIDE GEARS. See Gears & Pinion 
Non-Metallic. 


REACTORS, Fluorescent. 
Switches, Fluorescent. 


See Sockets 


& 


« 


RECEPTACLES, 
Lamp. 


Lamp. See Sockets 


RECTIFIERS, Current 

Benwood Linze Co., 1807 Locust, St. Louis, Mo 

Electricoil Co., Inc., 6 Varick, New York, N. Y. 

Fansteel Metallurgical Corp., North Chicago, III. 

General Elec. Co., Section Q-1127. Appliance and Mer 
chandise Dept., Bridgeport, Conn. 

International Telephone Development Co., Inc., 67 
Broad, New York, N. Y. 

Mallory & Co., Inc., P. R., Indianapolis, Ind. 

Slayter Electronic Corp., Newark, O 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts 
burgh, Pa. 


RECTIFIERS, Tubes 


Raytheon Production Corp., Newton, Mass. 


REDUCERS, SPEED. See Speed Reducers. 


REFRACTORY PORCELAIN. See Ceram- 


ics; Cores, Resistor; Porcelain. 


REGULATORS, Speed. See Controllers, 
Motor. 


REGULATORS, Temperature 
(See also Controls & Valves, Temperature; Thermo 
stats.) 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 
Dunn, Inc., Struthers, 1321 Cherry, Philadelphia, Pa 
““Dunco.’’ 
Fenwal Incorpcrated, 10 Main, Ashland, Mass. 
General Elec. Co., Schenectady, N. Y 
Mercoid Corp., 4201 Belmont Ave., Chicago, III. 
Minneapolis-Honeywell Regulator Co., 2810 Fourth Ave., 
S., Minneapolis, Minn. 
Paragon Elec. Co., 37 W. Van Buren, Chicago, Ill. 
Spencer Thermostat Co., 107 Forest, Attleboro, Mass 
(Low Voltage.) 


REGULATORS, Voltage 

Acme Elec. & Mfg. Co., 35 Water, Cuba, N. Y. 

General Elec. Co., Schenectady, N. \. : 

H-B Elec. Co., Inc., 2531 N. Broad, Philadelphia, Pa 
t-B-M Mfg. Co., Div. of Essex Wire Corp., Logansport, 
Ind. 

Superior Electric Co., 80 Harrison, Bristol, Conn. . 

United Transformer Corp., 150 Varick St. New York 
N;.me a 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 


RELAYS 

Allen-Bradley Co., 1309 8. First, Milwaukee, Wis. —_ 

Allied Control Co., Inc., 227 Fulton, New York, N. Y. 

American Automatic Elec. Sales Co., 1033 W. Van Buren 
Chicago, Ill. ‘‘Autelco,’’ ‘‘Strowger.”’ : 

American Gas Accumulator Co., Electrical Div., Eliza- 
beth, N. J. ‘‘Agastat’’ (Time delay). 

Amperite Co., 561 Broadway, New York, N. Y. 

Arrow-Hart & Hegeman Elec. Co., Industrial Contro) 
Div., Hartford, Conn. 

Autoca!ll Co., Shelby, Ohio 

Barber-Colman Co., 1216 Rock, Rockford, Ill. ; 

Clare & Co., C. P., Lawrence & Lamon Aves., Chicago, 
Ill. 

Davis & Co., Inc., Dean W., 547 W. Fulton, Chicago, 
Il. 

Dunn, Inc., Struthers, 1321 Cherry, Philadelphia, Pa. 
“‘Dunco.”’ 

Eagle Signal Corp., Moline, Ill. 

G-M Laboratories, Inc., 4310 N. Knox Ave., Chicago, III. 

General Elec. Co., Schenectady, N. Y. 

Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, III. 

Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.” 

H-B Elec. Co., Inc., 2531 N. Broad, Philadelphia, Pa. 

Jefferson Elec. Co., Bellwood, Ill. ne 

Kurman Elec. Co., Inc., 241 Lafayette, New York, N UY. 

Leach Relay Co., 5919 Avalon Blvd., Los Angeles, Cal. 

Mercoid Corp., 4201 Belmont Ave., Chicago, Ill. 

Millen Mfg. Co., Inc., James, 150 Exchange, Malden, 


Mass. 

R-B-M Mfg. Co., Div. of Essex Wire Corp., Logansport 
Ind. 

Standard Electrical Products Co., 419 First Ave., North, 
Minneapolis, Minn. iees 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 

Weston Elecl. Instrument Corp., 582 Frelinghuysen Ave., 
Newark, N. J 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts- 
burgh, Pa. 


RESISTANCE LINE CORD. See Cords, 


Resistance Line. 


RESISTORS, Power Circuit 
Acme Elec. Heating Co., 1209 Washington, Boston, Mass 
Aerovox Corp., New Bedford, Mass. s 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 
‘‘Bradleyunit,’’ ‘‘Bradleyometer,’’ ‘‘Bradleystat.”” _ 

Clarostat Mfg. Co., Inc., 285 N. Sixth, Brooklyn, N. Y. 
Daven Co., 158 Summit, Newark, N. J. 
General Elee Co., Sehenectady, N. Y. 
Hardwick, Hindle, Inc., Newark, N. J. 
Instrument Resistors, Inc., Little Falls, N. J. 
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LESS IN WINDING. SPECIFY 
ESSEX FOR ABRASION RE- 
SISTANCE 


There’s a type and insula- 
tion to meet every require- 
ment — plain and heavy 
enamel, Formvar, Nylon, 
cotton covered (round, 
square and rectangular), 
paper covered, silk 
This new Fluorescent lamp a. covered, cellophane 
starter, by means of thermostatic control, eliminates —< — covered 
objectionable flashing or ‘‘fluttering’’ of the lamps on ; and Llzen - A. ' 
starting, thus providing dependable performance and Our engineering staff is available for consultation, without 
_o : : ars obligation, to work out your magnet wire problems. Send 
assuring maximum lamp life. This is another one of the 


; ; : your data to us today. 
many manufacturers in varied fields of industry who, 


pectin ofa deren, ening pextermance che (&q] ESSEX WIRE CORP. 


Chace High-Temperature Thermostatic Bimetal as the 
Magnet Wire Division 


active element for thermostatic control. 
W.M. CHACE CO FORT WAYNE INDIANA 




































1608 Beard Avenue - - - Detroit Mich. 


Sales Office “Warehouses 
“ATLANTA “BOSTON “CHICAGO CLEVELAND DES MOINES “OETROIT Ht 
“LOS ANGELES “MINNEAPOLIS NEW YORK "PHILADELPHIA ‘ST. LOUIS 








Specialty Manufacturers of 


, ASBESTOS PAPER 
| FOR ELECTRICAL INSULATING PURPOSES 


We manufacture high-quality, long-fibre asbestos 
paper particularly adapted to electrical appli- 
y cations. Samples and prices gladly furnished 
| without obligation. Address inquiries to: 


THE BURNSIDE COMPANY, INC. 
0, 87 Church Street, East Hartford, Conn. 












MOTOR-OPERATED © 
GENERAL PURPOSE 


CONTROL MOTORS 


@ These powerful, compact Control FOR... 
Motors can be used for many posi- 

tioning purposes where a reliable RHEOSTATS 
motor drive isneeded. All motorsare ¥ARIABLE-SPEED 
completely oil-submerged for quiet- TRANSMISSIONS 
ness and long life. Available in MULTI-POINT 
fixed or adjustable speed, unidirec- SWITCHES 
tional or reversing models. For 115 BUTTERFLY VALVES 
or 230 V. A.C. Very small control RATIO VALVES 
current required on reversible motors. DAMPERS 

Write for information and prices. ETC., ETC. 
















HAVE YOU A 


BATTERY PROBLEM? 


@ Wheat Non-spillable recharge- 
able batteries 

Unequalled electrical output within 
weight and size specifications. 
Vest pocket sizes and upwards 
Over 25 yearsspecialists in miniature 
and small batteries 

Illustration shows Wheat Battery 
designed and manufactured for 
Hearing Aid Instruments. Simple 
individual or multiple chargers 
supplied. 


KOEHLER MFG. COMPANY eae a eee ee 


MARLBORO, MASSACHUSETTS 
1216 ROCK ST. e ROCKFORD e ILLINOIS 
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International 
phia, Pa 

Lectrohm, Inc 5131 W. 25th Place, 
P. O.), Il. 

Mallory & Co., P. R., Indianapolis, Ind. 

National Elec. Controller Co., 5309 Ravenswood Ave., 
Chicago, I. 

Ohmite Mfg. Co., 4805 W. Flournoy, Chicago, III. 

Rex Kheostat Co., 37 W. 20th, New York, N. Y. 

Sprague Specialties Co., North Adams, Mass. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y¥. 


Resistance Co., 405 N. Broad, Philadel- 


Chicago (Cicer 


RESISTORS, Radio Control 
Attenuators, Fixed Resistors, Rheostats, Potentiometers. 

Acme Elec. Heating Co., 1209 Washington, Boston, Mass. 

Aerovox Corp., New Bedford, Mass 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

Centralab. Div. of Globe Union, Inc., 900 East Keefe 
Ave., Milwaukee, Wis. 

Clarostat Mfg. Co., Inc., 285 N. Sixth, Brooklyn, N. Y. 

Daven Co., 158 Summit, Newark, N. J. 

Hardwick, Hindle, Inc., Newark, N. J 

Instrument Resistors, Inc., Little Falls, N. J 

International Resistance Co., 405 N. Broad, Philadel- 
phia, Pa 

Lectrohm, Inc., 5131 W. 25th Place, 
P. O.), Ml. 

Mallory & Co., Inc., P. R., 


Chicago (Cicero 


Indianapolis, Ind. 





SCREWS fo. every 
(fou can depend. ous for 


QUALITY: EFFICIENCY-SERVICE 


SAMUEL J.SHIMERe SONS 
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SCREW MACHINE 
PRODUCTS 


M and 
ETAL SPECIAL TiEs 


naatee Workmanship 
@3$ oF st 
SPecificat; = a 


Ons for 
estimate, No obligatio,, 


LINDEN & CO. ine 








PORTLAND-MONSON 
SLATE CO. 


Quarriers ot 
Monson Slate 
for Electrical 


mi Purposes, Natural 
OM Black, Oil Finish 


Quarries: 
Monson, Maine 


Office, Portland, Maine 


National Elec 
Chicago. Tl 

Ohmite Mfg. Co., 4805 W. Flournoy, Chicago, Il. 

RK-B-M Mfg. Co., Div. of Essex Wire Corp., Logansport, 
Ind 

Sprague Specialties Co., North Adams, Mass 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 


Controller Co., 5309 Ravenswood Ave., 





RHEOSTATS, Electroplating 

4ilen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

National Elec. Controller Co., 5309 Ravenswood Ave., 
Chicago, Ill. 


Udylite Corp., 1651 E. Grand Blvd., Detroit, Mich. 


RHEOSTATS, Motor Control 

Acme Elec. Heating Co., 1209 Washington, Boston, Mass. 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 
Clarostat Mfg. Co., Inc., 285 N. Sixth, Brooklyn, N. Y. 
General Elec. Co., Schenectady, N. Y. 

Hardwick, Hindle, Inc., Newark, N. J. 

International Resistance Co., 405 N. Broad, Philadel- 
phia, Pa 
National Elec. 
Chicago, Il. 

Ohmite Mfg. Co., 4805 W. Flournoy, Chicago, Il. 

Rex Rheostat Co., 37 W. 20th, New York, N. Y. 

Superior Electric Co., 80 Harrison, Bristol, Conn. 

Vulcan Elee Co., Lynn, Mass 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 
‘*Vitrohm.” 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts- 
burgh, Pa. 


RHEOSTATS, Radio. See Resistors, Radio 
Control 


Controller Co., 5309 Ravenswood Ave., 


RIVETING MACHINES. See Machines, 
Riveting. 


RIVETS, Plain 

Central Screw Co., 3519 Shields Ave., Chicago, Il. 
Progressive Mfg. Co., Torrington, Conn. 

Republic Steel Corp., Cleveland, 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


RIVETS, Split & Tubular 
Chicago Rivet & Machine Co., 9609 W. Jackson Blvd 
Bellwood, Ill 


ROTARY CONVERTERS. See Motors. 


RUBBER GOODS, Mechanical 
Monarch Rubber Co., Hartville, Ohio 


RUBBER INSULATED MOUNTINGS. See 
Mountings, Rubber. 


R.P.M. COUNTERS. See Tachometers. 
SCREWS, Recessed Head 


American Screw Co., Providence, R. 

Chandler Products Co., Euclid, O. 

Continental Screw Co., New Bedford, Mass. 

Corbin Screw Corp., New Britain, Conn. 

Lamson & Sessions Co., Cleveland, O. 

National Screw & Mfg. Co., Cleveland, O. 

Parker-Kalon Corp., 198 Varick, New York, N. Y. 

Pheoll Mfg. Co., Chicago, Ill. 

Russell, Burdsall & Ward Bolt & Nut Co., Port Chester, 
a. ¥ 


Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 
Shakeproof Lock Washer Co., 2509 N. Keeler Ave., Chi- 
» I 

Standard Pressed Steel Co., Box 594, Jenkintown, Pa. 


SCREWS, Self-Tapping 

American Screw Co., Providence, R. x. 

Central Screw Co., 3519 Shields Ave., Chicago, Il. 

Continental Screw Co., New Bedford, Mass. 

Groov-Pin Corp., 411 Kerrigan Ave., Union City, N. J. 

Parker-Kalon Corp., 198 Varick, New York, N. Y. 

Shakeproof Lock Washer Co., 2509 N. Keeler Ave., Chi- 
cago, Ill. 


SCREWS, Set and Cap 

Allen Mfg. Co., Hartford, Conn. 

Parker-Kalon Corp., 198 Varick, New York, N. Y. 

Republic Steel Corp., Cleveland, O. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 

Shakeproof Lock Washer Co., 2509 N. Keeler Ave., Chi- 
eago, Tl 


Standard Pressed Steel Co., Box 594, Jenkintown, Pa. 


SCREWS, Thumb 

Central Screw Co., 3519 Shields Ave., Chicago, II. 
Parker-Kalon Corp., 198 Varick, New York, N. Y. 
Progressive Mfg. Co., Torrington, Conn. 


SCREWS, Hollow & Socket Head 

Allen Mfg. Co., Hartford, Conn. 

Central Screw Co., 3519 Shields Ave., Chicago, Ill. 
Parker-Kalon Corp., 198 Varick, New York, N. Y. 
Standard Pressed Steel Co., Box 594, Jenkintown, Pa. 





SCREWS, Lock Washer 

American Screw Co., Providence, R. I 

Continental Screw Co., New Bedford, Mass 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 

Shakeproof Lock Washer Co., 2309 N. Keeler Ave., Chi- 
cago, Til. ‘‘Sems.’’ 


SCREWS, Machine. 


Screws. 


See Bolts, Nuts & 


SCREWDRIVING MACHINES. 
chines, Screwdriving. 


See Ma- 


SCREW MACHINE PRODUCTS, Fibre 
See Fibre, Vulcanized. 


SCREW MACHINE PRODUCTS, Metal 
Aluminum Co. of America, 2179 Gulf Bldg., Pittsburgh, 
P: 


a 
Hunter Pressed Steel Co., Lansdale, Pa. 

Linden & Co., Inc., 72-80 Baker St., Providence, R. I 
National Acme Co.. 170 E. 131, Cleveland, O. 

The Newton Mfg. Co., Plainville, Conn 

Peck Spring Co., 12 Grove Ave., Plainville, Conn. 








Progressive Mfg. Co., Torrington, Conn. 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 

Shimer & Sons, Samuel J., Milton, Pa. 

Standard Pressed Steel Co., Box 594, Jenkintown, Pa 


SCREWS, Wood 

American Screw Co., Providence, R. I. 

Central Screw Co., 3519 Shields Ave., Chicago, Il. 

Chandler Products Company, Euclid, O. 

Continental Screw Co., New Bedford, Mass. 

Corbin Screw Corporation, New Britain, Conn. 

Lemsen & Sessions Co., Cleveland, O. 

National Screw & Mfg. Co., Cleveland, O. 

Parker Co., Charles, Meriden, Conn. 

Pheoll Manufacturing Company, Chicago, Il. 

—- Burdsall & Ward Bolt & Nut Co., Port Chester, 
i 


Scovill Manufacturing Co., 65 Mill, Waterbury, Conn. 
Southington Hardware Mfg. Co., Southington, Conn 
Whitney Screw Corp., Nashua, N. H. 


SEALS, Oil 

American Felt Co., Inc., Glenville, Conn. 

Felters Co., Inc., 210-E South St., Boston, Mass. 

Garlock Packing Co., Palmyra, N. Y. ‘‘Klozure.’’ 

Gits Bros. Mfg. Co., 1840 S. Kilbourn Ave., Chicago, 
Ill 


Victor Mfg. & Gasket Co., P. O. Box 1333, 5750 Roose 
velt Road. Chicago, Il. 


SEATERS, Commutator Brush 
Ideal Commutator Dresser Co.. 1008 Park Ave., Syca 
more, Ill. 


SEPARATORS, Magnetic 
Ohio Elec. & Mfg. Co., 5905 Maurice Ave., Cleveland, 0 


SHADES, Mica 
Mica Insulator Co., Dept. 31, 200 Varick, New York, 
a 


New England Mica Co., Waltham, Mass. 


SHEARS, Bench 
Henry Carlander, 525 W. 146th St., New York, N. Y. 


SHEETS, Brass, Bronze, Copper. See 
Brass, Bronze and Copper. Also Copper 
Thin-Sheet. 


SHEETS, Iron Enameling 

American Rolling Mill Co., 1711 Curtis, Middletown, 0 
‘Armco.”’ 

Carnegie-Illinois Steel Corp., Pittsburgh, Pa. 
States Steel Corp. Subsidiary.) 

Granite City Steel Co., Granite City, Ill. 

Newport Rolling Mill Co., Div. of Andrews Steel Co., 
Newport, Ky. 

Republic Steel Corp., Cleveland, O. 

Ryerson & Son, Inc., Jos. T., Chicago, Ill. 


SHEETS, Nickel. See Nickel. 
SHEETS, Steel 


American Nickeloid Co., Peru, Ill. (Pre-finished.) 
American Rolling Mill Co., 1711 Curtis, Middletown, 0 
*‘Armco.”’ 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 
Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (United 

States Steel Corp. Subsidiary.) 
Granite City Steel Co., Granite Qity, Ill. ‘ 
Newport Rolling Mill Co., Div. of Andrews Steel Co., 
Newport, Ky. 
Republic Steel Corp., Cleveland, O. 
Ryerson & Son, Inc., Jos. T., Chicago, Il. 


SHELLS, Screw Socket 


Patton-MacGuyer Co., 17 Virginia Ave., Providence, 


(United 


R. I 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


SILVER 
Sheet, Rod, Tube, Wire, Anodes. 
Baker & Co., Inc., 113 Astor, Newark, N. J. 
Handy & Harman, 82 Fulton, New York, N. Y. 
General Plate Div. of Metals and Controls Corp., 34 
Forest, Attleboro, Mass. 
Mallory & Co., Inc., P. R., Indianapolis, Ind. 
Wilson Co., H. A., 105 Chestnut, Newark, N. J. 


SLATE 
Portland-Monson Slate Co., Portland, Me. 


SLEEVING, Saturated. 
nished. 


SLOT INSULATION. See Paper, Insulat- 
ing; also Cloth, Insulating. 


SLOTTING MACHINES AND TOOLS 

Gencral Elec. Co., Schenectady, N. Y. 

Ideal Copametater Dresser Co., 1008 Park Ave., Syca- 
more, Ill. 


SOCKETS, Lamp 

Arrow Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn. 

General Elec. Co., Section Q-1127. Appliance and Mer 
chandise Dept., Bridgeport, Conn. 


SOCKETS, Radio Tube 
Millen Mfg. Co., Inc., James, 150 Exchange, Malden, 
Mass. 


SOCKETS & SWITCHES, FLUORESCENT 
(Fluorescent Lamp Auxiliaries; Starter Switches 
Sockets, Resistor & Control Units, ete. See also 
Transformers & Condensers.) 

Alden Products Co., 186 N. Main, Brockton, Mass. ‘‘Roto- 
lok’’ (Sockets. ) 

Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn. (Sockets.) . 
Clarostat Mfg. Co., Inc., 285 N. Sixth, Brooklyn, N. Y. 

(Resistor Units.) 

Doyle, Inc., James W., 311 N. Desplaines St., Chicago, 

Til 


See Tubing, Var- 


General Electric Co., Schenectady, N. Y. (Sockets.) 

International Resistance Co., 405 N. Broad, Philadelphia, 
Pa. (Resistor Units.) 

Sheldon Electric Co., 76-82 Coit, Irvington, N. J. 
(Starter Switches. ) 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts- 
burgh, Pa. (Sockets & Starter Switches.) 
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Prompt Shipment from 10 Strategically-Located 
Steel-Service Plants... Principal products include—Alloy 


Steels, Tool Steels, Stainless Steel, Hot Rolled Bars, Hoops 
and Bands, Beams and Heavy Structurals, Channels, Angles, 
Tees and Zees, Plates, Sheets, Cold Finished Shafting and 
Screw Stock, Strip Steel, Flat Wire, Boiler Tubes and Fit- 
tings, Mechanical Tubing, Rivets, Bolts, Nuts, Washers, 
etc. Write for Stock List. Joseph T. Ryerson & Son, Inc. 
Plants at: Chicago, Milwaukee, St. Louis, Detroit, Buffalo, 
Cincinnati, Cleveland, Boston, Philadelphia, Jersey City. 






















SEND FOR INTERESTING FOLDER 
Your request will bring the complete 
illustrated story of Monarch’s free devel- 
opment service of specialized rubber 
parts. 





THE MONARCH RUBBER CO. 
Cree 7 eee 


COILS 





ce, 


A competent and experienced 
organization devoted to the 
design and manufacture of 
coil windings. 


Paper interlayer sections — 


34 form wound and bobbin 
wound coils. 
| Equipped for prompt produc- 
P an = = tion on quantity orsmall orders. 
MAGNETIC WINDINGS COMPANY Sixteenth and Butler Streets 
i REPRESENTATIVES EASTON, PENNA. 
W.A, JORDAN PARAGON SALEs CO. GILBERT GISLASON A.J.LOEB SALES CO. 
295 Madison Ave., (C. H. Fryburg) 82 St. Paul St., 1836 Euclid Ave., 
‘ New York, N. Y. 02 Cherry St., Rochester, N. Y. Cleveland, Ohio 
pt= Ihiladainhiq Da 
@ Be sure to secure the proper 
grade of porcelain—correctly de- 
a signed for your purpose. For 
EY] many years we have satisfactorily 
se produced porcelain parts built to 
A Hi ' specifications. Send 
er : wire wound the customers’ specifications. Sen 
: us your inquiries—you assume no 
PRECISION RESISTORS obligation. Write today. 
len, 
Recommended for use in exacting 
iT equipment where accuracy, stability 
hes and dependability over long periods 
é of time are of prime importance. 
- : Accuracies from + 1°% to + 0.1°; er 
rol i available. 
7, + ‘ . 
‘al Prices and literature uponrequest. 7 L § ry 
| 1s |e PORCELAIN COMPANY 
‘ . EN COMPANY 
| Lats ae OZ CLE Cae AKRON, OHIO 
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SOLDER, Self-fluxing 

General Elee. Co., Section Q-1127. Appliance and Mer- 
_chandise Dept., Bridgeport, Conn. 

Kester Solder Co., 4209 Wrightwood Ave., Chicago, Ill. 
Ruby Chemical Co., 64 McDowell, Columbus, 0. 


SOLDER, Silver 
— & oe ine.» — Astor, Newark, N. J. 
enera late Co., iv. . 
34 Forest, Attleboro, orn ee ee 
Handy & Harman, 82 Fulton, New York, N. Y. ‘‘Sil- 
Fos,’’ ‘‘Easy-Flo.’ 
Mallory & Co., Inc., P. R., Indianapolis, Ind. 
Wilson Co., H. A., 105 Chestnut, Newark, N. J. 


SOLDERING COMPOUNDS 
Stick, Paste, Flux, Salts, Fluid. 

Burnley Battery & Mfg. Co., North East, Pa. 

General Elec. Co., Section Q-1127. Appliance and Mer- 
_chandise Dept., Bridgeport, Conn. 
Kester Solder Co., 4209 Wrightwood Ave., Chicage. Ill. 
= ae Elecl. Div., Valparaiso, Ind. ‘‘Star,’’ 

escen 
Ruby Chemical Co., 64 McDowell, Columbus, O. 





BURNLEY 


"HE ORIGINAL 
4 FAVORITE 
FOR 40 YEARS 
¢ 
MAKES SOLDER 
FLOW QUICK 
AND FAST 
Approved by 


Underwriters’ 
Laboratories 


, 


mune ew 








Manufactured by 


BURNLEY BATTERY & MFG. CO. 


NORTH EAST, PENNSYLVANIA 














KESTER 


42 Years Old 


WRITE US 
YOUR PROBLEM 


SOLDER 
KESTER COMPANY 
4209 Wrightwood Avenue, Chicago, Illinois 


Eastern Plant: Newark, N. J. 
Me Canadian Plant: Brantford, Ont. 





——||| Powrex  |L_* 
MERCURY SWITCHES 








Wire Stripping Machines 


(Bench Type) 


Power Screwdrivers 


Automatic Stop Adjustable Clutch 


Wire Cutting Shears 


(Bench Type) 
15 Day Free Trial 
HENRY CARLANDER 


Manufacturers of Labor-Saving Tools 
for the Electrical Industry since 1925 
525 W. 146th St. New York, N. Y. 
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SOLDERING IRONS. See Irons, Soldering. 
SOLDERING POTS. See Pots and Ladkes. 


SOLENOIDS 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

American Automatic Electric Sales Co., 1033 W. Van 
Buren, Chicago, Ill. 

os & Co., Inc., Dean W., 547 W. Fulton, Chicago, 
ll 

Electrical Coil Winding Co., 2731 Saunders, Camden, 


N. J 
Electricoil Co., Inc., 6 Varick, New York, N. Y. 
General Elec. Co., Schenectady, N. Y. 
Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Ill. 
Jefferson Elec. Co., Bellwood, Til. 
Mugnetic Windings Co., 16th & Butler, Easton, Pa. 
Nothelfer Winding Labs., 110 Albemarle Ave., Trenton, 
N. J 


Roebling’s Sons Co.. John A., Trenton, N. J. 


SPEED INDICATORS. 
also Stroboscopes. 


SPEED REDUCERS. Also see Motor 
Specifications elsewhere in this issue. 

Cullman Wheel Co., 1344-46 Altgeld, Chicago, Ill. 

James Mfg. Co., D. O., 1120 W. Monroe, Chicago, Ill. 


See Tachometers: 


Janette Mfg. Co., 556 W. Monroe, Chicago, Il. 

SPEED REGULATORS. See Controllers, 
Motor. 

SPRINGS 


Accurate Spring Mfg. Co., 3817 W. Lake, Chicago, Ill. 

American Spring & Mfg. Corp., Holly, Mich. 

American Steel & Wire Co., Rockefeller Blidg., Cleve- 
land, O. (United States Steel Subsidiary.) 

Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol. Conn 

Bodine Elec. Co., 2256 W. Ohio, Chicago, Tl. 

Cuyahoga Spring Co., 10270 Berea Kd., Cleveiand, O. 

Gibson Co., Wm. D., Div. of Associated Spring Corp., 
1800 Clybourn Ave., Chicago. II). 

Hubbard Spring Co., M. D., 571 Central Ave., Pontiac, 
Mich. 

Hunter Pressed Steel Co., Lansdale, Pa. 

Peck Spring Co., 12 Grove Avenue, Plainville, Conn. 

Raymond Mfg. Co., Div. of Associated Spring Corp., 
Corry, Pa. 


SPROCKETS, Roller Chain 
Cullman Wheel Co., 1344-46 Altgeld, Chicago, Tl 


STAMPINGS, Metal 

Accurate Spring Mfg. Co., 3817 W. Lake, Chicago, Ill. 

American Brass Co., Waterbury Brass Goods Branch, 
Waterbury, Conn. 

Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn. 

Bridgeport Brass Co., Bridgeport, Conn. 

Cuyahoga Spring Co., 10270 Berea Rd., Cleveland, O. 

Dante Elec. Mfg. Co., Bantam, Conn. 

Dayton Rogers Mfg. Co., Minneapolis, Minn. 

Gibson Co., Wm. D., Div. of Associated Spring Corp., 
1800 Clyhourn Ave., Chicago, Tl 

Heyman Mfg. Corp., 900 Michigan Ave., Kenilworth, 
N. J 

Hubbard Spring Co., M. D., 571 Central Ave., Pontiac, 
Mich. 

Hunter Pressed Steel Co., Lansdale, Pa. 

Krueger & Hudepohl, Third & Vine Sts., Cincinnati. O. 

— Prods. Mfg. Co., 66 Broadway, Brooklyn, 


Linden & Co., Inc. 72-80 Baker St., Providence, R. I. 
Pitton-MacGuyer Co., 17 Virginia Ave., Providence, 


R 
R-B-M Mfg. Co., Div. of Essex Wire Corp., Logansport, 


Ind. 

Raymond Mfg. Co., Div. of Associated Spring Corp., 
Corry, Pa. 

Republie Steel Corp., Cleveland, O 

Revere Copper & Brass, Inc. (Rome Mfg. Div.), 230 
Park Ave., New York. N. Y. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 

Shakeproof Lock Washer Co., 2509 N. Keeler Ave., 
Chicago, Il. 

Sherman Mfg. Co., H. B., Battle Creek, Mich. 

Wilmington Fibre Specialty Co., Wilmington, Del. 


STAMPINGS, Small, Non-Metallic 

Brandywine Fibre Products Co., 1402 Walnut, Wilming- 
ton. Del. 

Formica Insulation Co., 4638 Spring Grove Ave., Cin- 
cinnati. 

General Elec., Co., Plastics Dept., Section D-35, 1 
Plastics Ave., Pittsfield, Mass. 

Richardson Co., Melrose Park (Chicago), Ill. 

Synthane Corp., Oaks, Pa. 

Taylor Fibre Co., Norristown, Pa. 


STARTERS, Motor. 
tor. 


STEEL BARS & SHAPES 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land. O. (United States Steel Corp. Subsidiary.) 

Newport Boiling Mill Co., Div. of Andrews Steel Uo., 
Newport, 

Republic Steel “Corp., Cleveland, O. 

Ryerson & Son, Inc., Jos. T., Chicago, Ill. 


See Controllers, Mo- 


STEEL SHAFTING, Screw Stock 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 

Republic Steel Corp., Cleveland. O. 

Ryerson & Son, Inc., Jos. T., Chicago, Ill. 


STEEL SHEETS. See Sheets, Steel. 


STEEL SHEETS, Enameling. See Sheets, 
Iron Enameling. 


STEEL, Stainless 
American Rolling Mill Co., 1711 Curtis, Middletown, 
0 **Armco.’’ 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 
Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (United 

States Steel Corp. Subsidiary.) 
Cold Metal Process Co., Youngstown, Ohio. 
Driver Co., Wilbur B., Newark, N. J. 
Republic Steel Corp., Cleveland, O. 
Ryerson & Son, Inc., Jos. T., Chicago, Il. 


STEEL, Stamped & Turned Up 
Angle Steel Stool Co., 232 Oak, Plainwell, Mich. 


STEEL, Strip 

American Nickeloid Co., Peru, Ill. | (Pre-finished.) 

American Rolling Mill Co., 1711 Curtis, Middletowr 
Oo. ‘‘Armco.’’ 
American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary. ) 
Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn. (Cold Rolled Spring.) 

Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (United 
States Steel Corp. Subsidiary.) 

Cold Metal Process Co., Youngstown, O. (Cold Rolled 

Granite City Steel Co., Granite City, Ill. 

Republic Steel Corp., Cleveland, O. 

Roebling’s Sons Co., John A., Trenton, N. J. 

Ryerson & Son, Inc., Jos. T., Chicago, Ill. 

Thomas Steel Co., Warren, O. (Electro Zinc, Copper 
Nickel, Brass & Bronze Coated, also Bright Finish 
Uncoated.) ‘“Thomastrip.’’ 


STRAIN RELIEFS, Cord 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill. 
General Elec., Co., Section Q-1127. Appliance and Mer 
chandise Dept., Bridgeport. Conn. 

Heyman Mfg. Corp., 960 Michigan Ave., Kenilworth, 
N. J 


Walker Co., George, 118 Amsterdam Ave., Passaic, N. J 


STRIPPERS, Wire 

Henry Carlander, 525 W. 146th St., New York, N. Y. 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca 
more. Ill 

Pyramid Products Co., 2224 S. State, Chicago, Ill. 
“Colonial,’’ “‘E Z.’’ 

Smith Mfg. Co., Inc., F. A., 409 Davis, Rochester, N. Y 

Wire Stripper Co., 1727 Eastham Ave., E. Cleveland, O. 


STROBOSCOPES 


General Electric Co., Schenectady, N. Y. 


SWITCHES, Fixture & Fan 

Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn. 

General Elec. Co., Section Q-1127. Appliance and Mer- 
chandise Dept., Bridgeport, Conn. 

McGill Mfg. Co., Electrical Div., 
“*Levolier.”’ 


Valparaiso, Ind. 


SWITCHES, Heater 

Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div.. Hartford, Conn. 

General Elec. Co., Section Q-1127. Appliance and Mer- 
chandise Dept., Bridgeport, Sek 

Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.’’ 


SWITCHES, Level and Float 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Corn. 

Gereral Elec. Co., Schenectady, N. Y. 

Pickering Products Corp., Grinnell at Erwin, Detroit, 
Mich. ‘‘Metrik 

Ward Leonard Elec. Co.. 34 South, Mt. Vernon, N. Y. 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts- 
burgh, Pa. 


SWITCHES, Limit 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

Allied-Control Co., Inc., 227 Fulton, New York, N. Y. 
““H-C.”’ 

Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn. 

Barber-Coleman Co., Rockford, Tl. 

General Elec. Co., Schenectady, N. Y. 

Hart Mfg. Co., Hartford, Conn. 

Micro Switch Corp.. Freeport, Ill 

— Mfg. Co., Div. of Essex Wire Corp., Logansport, 
nd. 

Ward Leonard Elec. Co.. 34 South, Mt. Vernon, N. Y. 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts- 
burgh, Pa. 


SWITCHES, Mercury 

General Elec. Co., Nela Specialty Div., Lamp Dept., 
410 Eighth, Hoboken, N. J. ‘‘Kon-Nec-Tors.’’ 

Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.” 

Jefferson Elec. Co.. Bellwood. Tl. (Metal) 

Littelfuse, Inc., 4753 Ravenswood Ave., Chicago, Il. 

Mercoid Corp., 4201 Belmont Ave., Chicago, Il. 

Minneapolis-Honeywell Regulator Co., 2810 Fourth Ave., 
S.. Minneapolis, Minn. 

Powrex Switch Co., 36 Pleasant, Watertown, Mass. 


SWITCHES, Radio 

Centralab, Div. of Globe Union, Inc., 900 East Keefe 
Ave., Milwaukee, Wis. 

Clarostat Mfg. Co., Inc., 285 N. Sixth, Brooklyn, N. Y 

Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Il 

Mallory & Co.. Inc.. P. R.. Indianapolis, Ind. 

Ohmite Mfg. Co., 4805 W. Flournoy, Chicago, Tl. 


SWITCHES, Remote Control 

Push Button, Toggle, Lever or Treadle. 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. _ 
=_— Co., Inc., 227 Fulton, New York, N. Y. 


H-C. 

American Automatic Elec. Sales Co., 1033 W. Van 
Buren, Chicago, Ill. 

Arrow-Ilart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn. 

Clare & Co., P., Lawrence and Lamon Aves., Chi- 
cago, Ill. 

= Inc., Struthers, 1321 Cherry, Philadelphia, Pa. 
yunco.” 

General Elec. Co., Schenectady, N. Y. 

Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.”’ 

Micro Switch Corp.. Freeport. Tl 

R- 7. M- Mfg. Co., Div. of Essex Wire Corp., Logansport, 
nd. 

Ward Leonard Elec, Co., 34 South, Mt. Vernon, N. Y 

Westinghouse Elec. & Mfg. Co, Dept 7-N, East Pitts 
burgh, Pa. 


SWITCHES, Snap, Heavy Duty 
For Electric Range and Small Motor Control. 
Allied Control Co., Inc., 227 Fulton, New York, N. Y 


Arrow-Hart & Hegeman Elec. Co., Industrial Control 


Div., Hartford, Conn. 
Chase-Shawmut Co., Newburyport, Mass. 


ELECTRICAL” MANUFACTURING 
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PLASTICS’ 
LIGHTNESS AND 
APPEARANCE 
LEND GRANDEUR 
To This 


PORTO BARADIO 


The lightweight and smoot! 
appearance of two plastic 
materials made possible the 
introduction of the Porto 
Server Company’s new portable Baradio. By concealing a radio 
under a sturdy, lightweight Bakelite bar housing, and attach 
ing a molded Tenite grille of contrasting color, the Porto Bar 
became a deluxe radio m«¢ del with real merchandising appeal. 
Even with the addition oa the radio, the plastic bar is light 
enough to be easily — from room to room. 
When re-designing your pri dati. consider the lightness, 
strength and lasting so arance of molded plastics. 
Custom Molders of All Plestic Materials by Injection and 
Compression Methods. 


CHICAGO MOLDED PRODUCTS CORP. 


1024 No. Kolmar Ave. Chicago, Ill. 


METAL STAMPING SERVICE 
& DRAWING a” 


STAMPING “= 
“fo FORMING 


Small Metal Parts 2 
o \ a a 


a Brass, Copper & Steel OS F 
PATTON-MACGUYER COMPANY 


17 Virginia Avenue, Providence, R. I. 


ON-THE-MINUTE! 


You get prompt, on-the-minute service with RalL- 












way Express—for anything you send or receive 
between 23,000 nation-wide points. No extra charge 
for pick-up and delivery within our regular vehicle 


limits in all cities and principal towns. Phone 


RAILWA XPRE — 


AGENCY IN 
NATION-WIDE RAIL-AIR SERVICE 
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Gear Ss pe cialties 


SPURS — SPIRALS — BEVELS — WORM GEARING 


14 to 96 D.P. 


With considerable experience and ex- 
ceptional facilities for the manufacture of 
high precision Small Gears, our manu- 
facturing capacity is now heavily burdened 
with National Defense work, and we 
naturally feel pardonable pride in the im- 
portance and quality of our contributions 
to the Program. 





While this very essential work takes prece- 
dence, we are keenly conscious of our duty 
to established customers; their needs must 
command our continued earnest efforts. 
Under such circumstances, we hope new 
inquirers will understand our inability to 
give their wants the consideration they 
would ordinarily receive. | 4 
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2650 W. MEDILL AVE. Ph. HUM. 3482 











1 block from Penn Station and Empire State Building 
B. & O. buses stop at our door 










» LARGE, BEAUTIFUL ROOMS WITH PRIVATE BATHS 
Single from $3 daily ¢ Double from $4.50 daily 


OTEL MCALPIN: 


BROADWAY at 34th ST., NEW YORE. 
den KNOTT Management John J. W : 


General Elec. 


, Section Q-1127 
ehandise Dept., i 


Appliance and Mer- 
“Diamond H.”’ 


2810 Fourth 


Micro Switch 
Minreapuolis-Honeywell 
Minneapolis, 


: Regulator Co., 
R-B-M- Mfg. Co., 


. of Essex Wire 
SWITCHES, Stepup 
Guardian Elec. Mfg. 


SWITCHES, Thermostatic 


Incorporated, 


, Chicago, II1. 


SWITCHES, Time. 


Timing Devices. 


SWITCHES, Vacuum 


General Electric 


SLL Te 


For ee 


or Stamped dances 
Numbers a specialty. Made from 
aluminum, brass or copper. i 


Write for free samples 


NATIONAL BAND & TAG CO. 


Newport, Kentucky 


and styles. 


Dept. 9-251 





Automatic 


TIMERS 


for every application 


KWIXSET Timers 
are rugged, 
convenient. 
Write for details and 


The H. C. Thompson 
Clock Co. 


Bristol, Conn. 





SIGNAL KWIXSET 





N+WeL CUSTOM MADE 
OT CL a 


We specializedin lowqua tity 
transformers and coils, custom- 
built to meet specific require- 
ments, for over twenty years. 
Send for our bulletin No. 32 
which lists transformers from 
1 watt up to 25 KV 
oo enginoeting service is at 










































Write for bulletin. 


NOTHELFER 





WINDING LABS. 


110 Albemarle Ave., 





ee 


WRAPPED 


SQUARE + ROUND 
RECTANGULAR 


Write for Samples and Prices 


PARAMOUNT PAPER TUBE CO, 


801 GLASGOW AVE., FORT WAYNE, IND. 





TACHOMETERS 

Veeder-Root, Inc., Hartford, Conn 

Weston Elecl. Instrument Co., 582 
J. 


Frelinghuysen Ave., 
Newark, N 


TAGS, Terminal, 


National 


Wire & Cable 
Band & Tag Co., Dept. 9-227, Newport, Ky. 
TAPE, Braided 


Anaconda Wire & Cable Co., 25 Broadway, New 
Ms Ee 


York, 


TAPES, Cotton, 


General Elec. Co., 


Linen, Silk 
Section Q-1127. Appliance and Mer- 


chandise Dept., Bridgeport, Conn. 
Insulation Manufacturers Corp., 565 W. Washington 
Bivd., Chicago, Ill 
Mica Insulator Co., Dept. 31, 200 Varick, New York, 
XY 


N. ¥ 
Westinghouse Elec. 
burgh, Pa. 


& Mfg. Co., Dept. 7-N, East Pitts- 


TAPE, Adhesive, Fibre & Paper 

Minnesota Mining & Mfg. Co., St. Paul, 
“‘Seotch.’”’ 

Paper Manufacturing Co.. 


Minnesota 


Philadelphia, Pa. ‘‘Neutrelec’’ 


TAPE, Mica 


General Ele Co., Section M-1126 Appliance and Mer- 


chandise Dept., Bridgeport, Conn 

Insulatior Manufacturers Corp., 565 W. Washington 
sivd., Chicago, Ill 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
Ms ee 

TAPE, Rubber and Friction 

General Elec. Co., Section M-1126 Appliance and Mer- 


chandise Dept., Bridgeport, Conn 
Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Ill 


Mica Insulator Co., Dept. 31, 200 Varick, New York, 
N.Y 


oe 
Westinghouse Elec. 
burgh, Pa 


& Mfg. Co., Dept. 7-N, East Pitts- 


TAPE, Varnished Fabric 

Acme Wire Co., New Haven, Conn. 

Brand & Co., Wm., 276 Fourth Ave., New York, N. Y 
**Turbo.’ 

General Elec. Co., Section M-1126. 
chandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. 
Blivd., Chicago, Ill 

Mica Insulator Co., 
N. Y. ‘‘Empire.’’ 

Westinghouse Elec 
burgh, Pa 


Appliance and Mer- 
Washington 


Dept. 31, 200 Varick, New York, 


& Mfg. Co., Dept. 7-N, East Pitts- 


TERMINAL BLOCKS. 
minal. 


See Blocks, Ter- 


TERMINALS, Plain and Locking 

Shakeproof Lock Washer Co., 2509 N. Keeler Ave., 
Chicago, Ill. 

Thompson-Bremer & Co., 1640 W. 


Hubbard, Chicago, Il. 


TERMINALS & CONNECTORS 

Alden Products Co., 186 N. Main, Brockton, Mass. 

American Brass Co., Waterbury Brass Goods Branch, 
Waterbury, Conn. 

a Wire & Cable Co., 25 Broadway, New York, 

Dante Elec Mfg. Co., Bantam, 

Guardian Elec. Mfg. Co., 1627 W. Walnut. 

Ilsco Copper Tube & Products, Inc., 
Cincinnati, (Mariemont) O 

Jones, Howard B., 2300 Wabansia Ave., 
(Terminals and Terminal Plates.) 

Krueger & Hudepoh! Third & Vine Sts., 

Littelfuse, Inc., 4753 Ravenswood Ave., 
(For Fuses.) 


Conn. 
Chicago. Ill. 
Station ‘‘M”, 


Chicago, Ill. 


Cincinnati, O. 
Chicago, Ill. 


Miller Mfg. Co., Inc., James, 150 Exchange, Malden, 
Mass. 

Patton-MacGuyer Co., 17 Virginia Ave., Providence, 
x, 

R M- Mfg. Co., Div. of Essex Wire Corp., Logansport, 
nd 


tajah Co.. Bloomfield, N. J 
Sherman Mfg. Co.. H. R., Battle Creek, Mich. 


Thompson-Bremer & Co., 1642 W. Hubbard, Chicago, 
IH 


TESTERS, Coil. See also Instruments. 
Weston Elecl. Instrument Corp., 
Newark, N. J. 


TESTING LABORATORIES 
Electrical Testing Laboratories, 79th & East 
= 


End Ave., 
New York, N. 


THERMOSTATIC METAL. See Metal, 
Thermostatic. 

THERMOSTATS 

Acme Elec. Heating Co., 1209 Washington, Boston, Mass. 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 

Arrow-Hart & Hegeman Elec. Co., Industrial Control 


Div., Hartford, Conn. 


Barber-Colman Co., Rockford, Il. 
Dunn, Ine., Struthers, 1321 Cherry, Philadelphia, Pa. 


*“Dunco.”’ 


Fenwal Incorporated, 10 Main, Ashland, _ Mass. 
General Electric Co., Schenectady, N. 

H.-B. Elec. Co., Inc., 2531 N. Broad, Philadelphia, Pa 
Hart Mfg. Co. Hartford, Conn. ‘Diamond H.’ 


Mercoid Corp., 4201 Belmont Ave., 
therm.”’ ‘‘Sensathern.’’ 
Micro Switch Corp., Freeport, Il. 
Minneapolis-Honeywell Regulator Co., 
S., Minneapolis, Minn. 
Spencer Thermostat Co., 107 
“*Klixon.”’ 
Westinghouse Elec. 
burgh, Pa. 


TIMING DEVICES 
Allen-Bradley Co., 1309 S. First, 
American Gas Accumulator Co., 
beth, N. J 
Barber-Colman Co. 


Chicago, Ill. 
“*Vasaflame.”’ 


“"Pyro- 


2810 Fourth Ave., 


Forest, Attleboro, Mass. 


& Mfg. Co., Dept. 7-N, East Pitts- 


Milwaukee, Wis. 
Electrical Div., Eliza- 


Rockford, Ill. 


582 Frelinghuysen Ave., 





Cramer Co., Inc., R. W., 
Dunn, Inc., Struthers, 
““Dunco.’” 


Centerbrook, Conn. 
1321 Cherry, Philadelphia, 


Eagle Signal Corp., Moline, Ill. ‘‘Microflex,”” “‘P 
flex.’’ 
General Electric Co., Dept. 6B-201, Shenectady, N 


Guardian Elec. Mfg. Co., 1627 W. 

Hansen Mfg. Co., Princeton, Ind. 

Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.”’ 

Industrial Timer Corp., 109 Edison Place, Newark, N 

Paragon Electric Co., 37 West Van Buren St., Chica 

Ill. 

Photoswitch, Inc., Cambridge, Mass. 

Thompson Clock Co., H. C., Bristol, Conn. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y¥ 
_ Automatic Timer Co., Graybar Bldg., New Y wrk 


Walser 
N 
& Mfg. Co., 


Walnut, Chicago, | 


Westinghouse Elec. 
burgh, Pa. 


TOOLS, Power 
Btanley Tools, Div. 
Conn, 


TOOLS AND JIGS 


Dept. 7-N, East Pitt 


of the Stanley Works, New Brita 


Stein & Co.. Wm. P., 424 St. Paul, Rochester, N. Y 
TRANSFORMERS 


For built-in applications to electrically operated ma 
chines, appliances and equipment. 


Acme Elec. & Mfg. Co., 35 Water, Cuba, N. Y. 

Dano Elec. Co., 93 Main, Winsted, Conn 

Davis & Co., Inc., Dean W., 547 W. Fulton, Chicage 
Ill. 

Doyle, Inc., James W., 311 N. Desplaines, 


Chicago, Il 
6 Varick, New York, N. Y. 
Fort Wayne, Ind. 


Electricoil Co., Inc., 

General Elec. Co., 

Jefferson Elec. Co., Bellwood, III. 

Magnetic Windings Co., 16th & Butler Sts., 

Nothelfer Winding Labs., 110 
J. 


Easton, Pa 
Albemarle Ave., Trentor 


Sola Electric Co., 2525 Clybourn Ave., 
Standard Transformer Corp., 1500 N. 
Til 


Chicago, Ill 
Halsted, Chicago 


80 Harrison, Bristol, Conn. 
Corp., 150 Varick St., New York 


Superior Electric Co., 

United Transformer 
a | 

Ward Leonard Elec. Co., 34 South, Mt. 

Westinghouse Elec. & Mfg. Co., 
burgh, Pa 


Vernon, N. Y 
Dept. 7-N, East Pitts 


TUBES, Ballast 


Amperite Co., 561 Broadway, New York, N. Y. 


TUBES, Ceramic. 


Resistance Coil. 


See Cores, Resistor & 


TUBES, Paper 

Paramount Paper Tube Co., 801 Glasgow Ave., Fort 
Wayne, Ind. (Square, Rectangular, Round.) 
Precision Paper Tube Co., 2035 W. Charleston, 
Ill. (Square, Rectangular, Round.) 


Chicago, 


TUBING, Brass & Copper 


American Brass Co., Waterbury, Conn. 
Bridgeport Brass Co., Bridgeport, Conn. 
Dante Elec. Mfg. Co., Bantam, Conn 


Iisco Copper Tube & Products, Inc., Station ‘‘M” 
Cincinnati, (Mariemont) O. 


Revere Copper & Brass, Inc., 230 Park Ave., 
iu... os 
Mfg. Co., 65 Mill, 


New York, 


Scovill Waterbury, Conn. 
TUBING, Extruded Plastic 


Irvington Varnish & Insulator Co., 


Dept. 56, Irvington, 


TUBING, Fuse 


Corning Glass Works, Insulation Div., Corning, N. Y¥ 


TUBING, Laminated Phenolic 

Brandywine Fibre Products Co., 1402 Walnut, 
ton, Del. 

Formica Insulation Co., 
cinnati, O. 


Wilming- 


4638 Spring Grove Ave., Cin 


General Electric Co., Plastics Dept., Section .D 35, 1 
Plastics Ave., Pittsfield, Mass. ““Textolite.’ : 
Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Ill. . 7 i: 
Mica Insulator Co., Dept. 31, 200 Varick, New York, 
National Vulcanized Fibre Co., Wilmington, Del. 


‘*Phenolite.’ 
Richardson Co., Melrose Park 

rok.’’ 
Synthane Corp., Oaks, Pa. 
Taylor Fibre Co., Norristown, Pa. 
Westinghouse Elec. & Mfg. Co., Dept. 7-N, 


burgh, Pa. 
Specialty Co., 


(Chicago), Ill. ‘‘Insu- 


East Pitts- 


Wilmington Fibre Wilmington, Del. 


““Ohmoid.”’ 


TUBING, Nickel 


Driver-Harris Co., 


Alloy 
Harrison, N. 


J é 
International Nickel Co., Inc., 67 Wall, New York, 
es aes “Monel.’”’ . 
General Plate Co., Div. of Metals & Control Corp., 


34 Forest, Attleboro, Mass. 


Spencer Thermostat Co., 107 Forest, Attleboro, Mass. 


TUBING, Phosphor Bronze 
American Brass Co., Waterbury, Conn. 

Phosphor Bronze Smelting Co., 2212 Washington Ave., 
Philadelphia, Pa. ss . 
Revere Copper & Brass, New York, 
ae. aka 


Inc., 230 Park Ave., 


TUBING & SLEEVING, Saturated. Var- 
nished Cambric Glass-Fibre, Impreg- 
nated, Spaghetti, etc. 


Bentley-Harris Mfg. Co., 1000 Bentley, Conshohocken, Ps. 
Brand & Co., Wm., 276 Fourth Ave., New Yerk, N. Y. 


‘Turbo.’ 
General Elec. Co., Section M-1126. 
Bridgeport, Conn. 


chandise Dept., 
Insulation Manufacturers Corp., 565 W. 
Blvd., Chicago, Tl. 


Irvington Varnish & Insulator Co., 
N 


Dept. 31, 


Appliance and Mer- 
Washington 


Dept. 56, Irvingtor 


Mica Insulator Co., 200 Varick, New York, 
N. ¥. 


‘Empire.’ 
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Try “Deep-Relief’’ BRANDING by ROGAN! 


* It will PAY you to send your laminated 
panels, dials, knobs, cabinets and other 
blank plastic parts used in defense products, 
to Rogan Brothers for branding. 


QUICK DELIVERIES with BIG 
SAVINGS on Mold and Die Costs! 


Find out how Rogan deep relief brand- 
ing permanently fuses your lettering and 
markings with any plastic material — clear, 
clean and sharp. Its the quick method 
that helps you meet delivery dates. More- 
over, Rogan dzep relizf branding elimi- 
nates mold and die costs when lettering 


i eg % 


* 25 AMP » 


for ALL 
PURPOSES 























Typical Aerovox con- 
denser—extra-compact 
paper wax-filled type 
tor quality assemblies, 





@ Makes no difference what your 


or markings are changed. 


Send your Blank 


condenser needs may be—motor- 
starting power-factor correction, 
spark suppression, radio interfer- 


Latest catalogs sent on request. 
Write on your business letter- 


Write for DATA... 













Plastic Jobs NOW, 


Get back the finished 
| product with lettering 
| and markings as sharp 
; and clear as molding 

itself. Write for de- 

tails. 


7 ie 





180 North Wacker Drive 
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LAMINATION DIES 












.. + For high-speed economical production, you need perject 
dies. Good laminations can only be made from a good die. 


WM. P. STEIN & CO. 


424 ST. PAUL STREET ROCHESTER, NEW YORK 





JONES BARRIER 
TERMINAL STRIPS 


An _ ideal terminal 
adaptable to practi- 
cally every product. 
Bakelite Barriers pro- 
vide maximum metal 
to metal spacing. 
Prevent direct shorts 
from frayed wires at 
terminals. 6 SIZES 
meet every requirement. From *4”’ wide and 13/32” high with 
5-40 screws to 214” wide and 114” high with 14’’-28 screws. 
Write today for information on complete line. 


| HOWARD B. JONES 
| 2300 WABANSIA AVENUE CHICAGO, ILL. 
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ROGAN BROTHERS 


Chicago . Illinois 








ence elimination, filtering, timing 
























—regardless, just specify Aerovor. head, stating your condenser 
problem, for suggestions, speci- 
fications, quotations, 


The extensive Aerovox line of 
standard condensers insures a 
ready choice of immediately avail- 
able and economical types. But 
if your requirements are most 
unusual, our engineers will gladly 
collaborate in developing special 
types and satisfactory applica- eS 
tions, CORPORATIO 


NEW BEDFORD, 










WHEN APPLICATIONS CALL FOR 


ME ae gl 2 


THAN STANDARD TUNGSTEN CONTACTS. ... 


In some applications for 
electrical contacts, a harder 


Are era surface is required than that } 


phony i 4 AM afforded by the standard 
TUNGSTEN CONTACT 4@ Z 


tungsten point. 
Cleveland Tungsten type 
“IK” tungsten contact with 
glass-hard surface has been 
developed to meet this f 
requirement and is being 
widely adapted in many 
fields. As contacts for elec- 
trical distributors, magnetos, 
and make-and-break con- 
tactors subject to a rubbing 
action — and other ma- 
taped chines, — and 
equipment — this type is 
sdyatceicenethestatieies effecting increased operat- 
ing efficiencies. 
Process is covered by 
recently granted U. S. 
patent and pending patent 
application concerning 
which we will be pleased 
to furnish details. 


HAAS, 


INCORPORATED 
10000 MEECH AVE., CLEVELAND, OHIO 







































Quotations promptly submitted on 
your specifications, or samples of 
our nearest standards will be sent 
on request, without obligation. 















TUBING, Vulcanized Fibre 


Brandywine Fibre Products Co., 1402 Walnut, Wilming- 
ton, Del. 

General Elec. Co., Section Q-1127 
chandise Dept., Bridgeport, Conn 

Insulation Manufacturers Corp., 565 W. 
Bivd., Chicago, Il. 

National Vulcanized Fibre Co., 
**Peerless,’’ ‘‘Vul-Cot.’’ 

Taylor Fibre Co., Norristown, Pa 

Wilmington Fibre Specialty Co., 
“‘Fyberoid,’’ ‘‘Ohmoid.”’ 


VARNISH CAMBRIC TUBING, 
B = H SATURATED SLEEVING, ETC. 


B-H quality insulation 
products include 
Flame-Proof Varnish 
Cambric Tubing, Mag- 
neto (Impregnated) 
Tubing, Radio (Spa- 
ghetti) Tubing, Inside 
Coated Saturated 
Sleeving and Fiberglas 
Tubing. 

BENTLEY-HARRIS 


MFG. COMPANY 
1000 Bentley St. 
CONSHCHOCKEN, PA. 


Appliance and Mer- 
Washington 


Wilmington, Del. 


Wilmington, Del. 








PRECISION 


PAPER TUBES 


FOR EVERY COIL 
REQUIREMENT * \ 
ee 
rar lag <a \| 
a Wrapped of Dielk tric ~~ 


Round, Square and 


ie 


Write for Prices and Samples | 


PRECISION PAPER TUBE CO. | 


2035 W. CHARLESTON ST. CHICAGO, ILL 


SMALL SPOT anp 
ARC WELDERS 


Glass insulated, burnout proof. 
Year guarantee, 10 day free trial. 
Priced from $15.00 up. 
Write for literature. 


Cotter Thermo-Electric Co. 


Dept. ““EM”’ 
15°63 Baylis Detroit, Mich. 


EYELETS -Regular and Special 

W ER E—Pure zinc wire 

FUSE METAL—Pure zinc ac- 
curately rolled for fuse elements 


Z1NC—Strip zinc for commercial 
uses 


THE PLATT BROS. & CO. 


Waterbury, Conn. 











TUBULAR LAMPS. See Lamps, Miniature. 


TUNGSTEN 
Wire, Rods, Sheets, Special Shapes. See also Points, 
Contact 


American Electro Metal Corp., 320 Yonkers Ave., Yonkers, 
N. ¥ 


Callite Tungsten Corp., 547-39th, Union City, N. J. 
Kulgrid.’ 

Cleveland Tungsten, Inc., 10000 Meech Ave., Cleveland, 
Ohio. 

Mallory & Co., Inc., P. R., Indianapolis, Ind. 

Wilson Co., H. A., 105 Chestnut, Newark, N. 


ULTRA VIOLET SOURCES. See Lamps. 


UNITS & ELEMENTS, Resistance Heating 

Acme Elec. Heating Co., 1209 Washington, Boston, Mass. 

General Electric Co., Schenectady, N. Y. 

Rockbestos Products Corp., 766 Nicoll, New Haven, Conn. 

Trent Co., Harold E., 619 N. 54th, Philadelphia, Pa. 

Vulean Elec. Co., Lynn, Mass. 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts- 
burgh, Pa. 

Wiegand Co.. Edwin L., 7530 Thomas Blvd., Pittsburgh, 
Pa. ‘‘Chromalox.’’ 


VACUUM PUMPS. 


VACUUM 
Vacuum. 


VARNISH, Insulating 

General Elec. Co., Section M-1126. Appliance and Mer- 
chandise Dept., Bridgeport, Conn 

Insulation Manufacturers Corp., 565 W. 
Bivd., Chicago, Il 

Irvington Varnish & Insulator Co., Dept. 56, Irvington, 
N. J 


See Pumps, Vacuum. 


SWITCHES. See Switches, 


Washington 


Mica Insulator Co., Dept. 31, 200 Varick, New York, 
NY. ‘“‘Linolac.’’ 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts- 
burgh. Pa 


VOLTMETERS. See Instruments. 


VOLUME CONTROLS, Radio. See Re- 
sistors, Radio. 


WASHERS, Felt 

American Felt Co.. Inc., Glenville, Conn. 

Booth Felt Co., 480—19th, Brooklyn, N. Y. 

Felters Co., Inc., 210-E South St., Boston, Mass. 
Western Felt Works, 4027 Ogden Ave., Chicago, Ill. 


WASHERS, Lock and Spring 

Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn 

Gilson Co., Wm. D., Div. of Associated Spring Corp., 
1800 Clybourn Ave., Chicago, Tl 


Gibson Electric Co., 8349 Frankstown Ave., Pittsburgh, 
Pa 

Hubbard Spring Co., M. D., 571 Central Ave., Pontiac, 
Mich 


Raymond Mfg. Co., Div. of Associated Spring Corp., 
Corry. Pa 

S. K. F. Industries, Inc., 
delphia, Pa 

Shakeproof Lock Washer Co., 2509 N. Keeler Ave., Chi- 
cago, Til 

Thcmpson-Bremer & Co., 1638 W. Hubbard, Chicago, 
Til. 


Front & Erie Ave., Phila- 


WASHERS, Plain, Metallic 

Barnes Co., Wallace, Div. of Associated Spring Corp.,. 
Bristol, Conn. 

Bridgeport Brass Co., Bridgeport, Conn. 

Gibson Co., Wm. D., Div. of Associated Spring Corp., 
1800 Clybourn Ave., Chicago. Tl 

Gibson Electric Co., 8349 Frankstown Ave., Pittsburgh, 
Pa 

Hubbard Spring Co., M. D., 571 Central Ave., Pontiac, 


Mich. 

Raymond Mfg. Co., Div. of Associated Spring Corp., 
Corry, Pa. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 

WASHERS, Non-Metallic. See Fibre, Vul- 
canized; Also Plastics; Also Ceramics. 


WAX AND COMPOUNDS 
Sealing and Filling; Impregnating; Saturating and 
Finishing; Chatterton’s Compound; Sealing Cement. 
General Elec. Co., Section Q-1126. Appliance and Mer- 
chandise Dept., Bridgeport, Conn. 
Irvington Varnish & Insulator Co., Dept. 56, Irvington, 
nN. 2 


Mica Insulator Co., Dept. 31, 200 Varick, New York, 
N. Y. 


WELDING EQUIPMENT 
Cotter Thermo-Electric Co., Dept. ‘‘E.-M.’’, 15368 Bay- 
lis, Detroit, Mich. 


WHEELS, Blower and Fan 

Barber-Colman Co., Rockford, Ill. 

Janette Mfg. Co., 556 W. Monroe, Chicago, IIl. 
Torrington Mfg. Co., Torrington, Conn. ‘‘Aristocrat.’’ 


WHITEPRINTING MACHINES. See Ma- 
chines, Printmaking. 


WINDING MACHINES, Coil 


Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 


more, Ill . 
Universal Winding Co., P. O. Box 1605, Providence, 
R. I *‘Leesona,’’ ‘‘Duo-Matic.’’ 


WIRE & CABLE, Asbestos Insulated 
American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 


Anaconda Wire & Cable Co., 25 Broadway, New York 
N. ¥ 


Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill 
Boston Insulated Wire & Cable Co., Dorchester, Mass 
Driver-Harris Co., Harrison, N. J. 

General Elec. Co., Section Y-1126. Appliance and Mer 
chandise Dept., Bridgeport, Conn. ‘‘Deltabeston 
Rockbestos Products Corp., 766 Nicoll, New Haven, Conr 

Roebling’s Sons Co., John A., Trenton, N. J. 


WIRE, Bare 

Aluminum Co. of America, 2179 Gulf Bldg., Pittsburgh 
Pa 

American Steel & Wire Co., Rockefeller Bldg., Cleve 
land, O. (United States Steel Corp. Subsidiary.) 

——- Wire & Cable Co., 25 Broadway, New York 
 ¥ 


Ansonia Electrical Co., Ansonia, Conn. 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill. 

Bridgeport Brass Co., Bridgeport, Conn. 

Essex Wire Corp., Magnet Wire Div., Fort Wayne, Ind 

General Elec. Co., Section Y-1126. Appliance and Mer 
dise Dept., Bridgeport, Conn. 

Phosphor Bronze Smelting Co., 2212 Washington Ave., 
Philadelphia. Pa. (Phosphor Bronze.) 

Rea Magnet Wire Co., Inc., Fort Wayne, Ind. 

Roebling’s Sons Co., John A., Trenton, N. J. 


WIRE, Copper Clad 

Callite Tungsten Corp., 547-39th, Union City, N. J 

General Plate Co.. Div. of Metals & Control Corp., 
34 Forest, Attleboro, Mass. 


WIRE FORMS 

Accurate Spring Mfg. Co., 3817 W. Lake, Chicago, III. 

American Spring & Mfg. Corp., Holly, Mich. 

American Steel & Wire Co., Rockefeller Bidg., Cleve 
land, O. (United States Steel Corp. Subsidiary.) 

Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn. 

Cuyahoga Spring Co., 10270 Berea Rd., Cleveland, O. 

Gibson Co., Wm. D., Div. of Associated Sprimg Corp., 
1800 Clybourn Ave.. Chicago. IT. 

Hubbard Spring Co., M. D., 571 Central Ave., Pontiac 
Mich. 

Hunter Pressed Steel Co., Lansdale, Pa. 

Peck Spring Co., 12 Grove Ave., Plainville, Conn. 

Raymond Mfg. Co., Div. of Associated Spring Corp., 
Corry, Pa 

Roebling’s Sons Co., John A.. Trenton, N. J. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


WIRE, Ignition 
Anaconda Wire & Cable Co., 25 Broadway, New York, 
N. Y 


Boston Insulated Wire & Cable Co., Dorchester, Mass. 


WIRE, Insulated 
See also Cable, Heavy Duty; Cord, Flexible. 
American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 
——— Wire & Cable Co., 25 Broadway, New York, 


Ansonia Electrical Co., Ansonia, Conn. 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, Il. 
“*Colorubber.”’ 

Bentley-Harris Mfg. Co., 1000 Bentley, Conshohocken, Pa. 

Beston Insulated Wire & Cable Co., Dorchester. Mass. 

Essex Wire Corp., Magnet Wire Div., Fort Wayne, Ind. 

General Elec. Co., Section Y-1126. Appliance and Mer- 
chandise Dept., Bridgeport, Conn. ‘‘Deltabeston.’’ 

General Electric Co., Schenectady, N. Y. 

Holyoke Wire & Cable Corp.. 719 Main. Holvoke, Mass. 

Rockbestos Products Corp., 766 Nicoll, New Haven, Conn. 

Roebling’s Sons Co., John A., Trenton, N. J. 


WIRE, Magnet 

Acme Wire Co., New Haven, Conn. 
“‘Cottonite,”’ ‘‘Silkenite,”’ 
“*Heatex.”’ 

American Steel & Wire Co., Rockefeller Bidg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 

a Wire & Cable Co., 25 Broadway, New York, 


**Enamelite,”’ 
*‘Paperite,’’ ‘‘Celenite,” 


Ansonia Electrical Co., Ansonia, Conn. 
Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill. 
“‘Cotenamel,’’ ‘‘Celenamel,’’ ‘‘Silkenamel.’’ 

Essex Wire Corp., Magnet Wire Div., Fort Wayne, Ind. 
General Elec. Co., Section Y-1126 Appliance and Mer- 
chandise Dept., Bridgeport, Conn. “*Deltabeston.”’ 

General Electric Co., Schenectady, N. Y. 

Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass. 

Rea Magnet Wire Co., Ine., Fort Wayne, Ind. 

Rockhestos Products Corp., 766 Nicoll, New Haven, Conn. 
“‘Rorkbestos All-Asbestos.”’ 

Roebling’s Sons Co., John A., Trenton, N. J. 

Winsted Division, Hudson Wire Co., Winsted, Conn. 


WIRE, Resistance 

American Brass Co., Waterbury, Conn. 

Baker & Co., Inc., 113 Astor, Newark, N. J. 

Boston Insulated Wire & Cable Co., Dorchester, Mass. 
Driver Co., Wilbur B., Newark, N. J. ‘“Tophet,’’ “‘Cup- 
ron,’’ ‘‘Fecraloy,”’ ‘‘Hilo,’’ ‘‘Cobanic,”’ ‘‘Radiocarb 

“*Radioalloy.’’ 

Driver-Harris Co., Harrison, N. J. ‘‘Nichrome,”’ ‘‘Ad- 
vance,”’ ‘‘Hytemco,’’ ‘‘Nilvar,’’ ‘‘Magno,’’ ‘‘Comet,’ 
“Gridnic,” ‘*Radioohm,”’ “‘Ohmax,”’ *‘Midohm,” 
*‘Lohm,”’ ‘‘Lucero.’’ 

Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass. 

Hoskins Mfg. Co., Detroit, Mich. ‘‘Chromel,’’ ‘‘Copel, 
“‘Chromel- Alumel.’’ 

Jelliff Mfg. Corp., C. O., 
Conn. 


WIRE STRIPPERS. 


ZINC 
Fuse Metal and Wire. : 
Platt Bros. & Co., Waterbury, Conn. (Fuse Metal, Wire 
and Strip.) 


ZINC, Pre-Finished 


American Nickeloid Co., Peru, Il. 


10 Pequot Ave., Southport, 


See Strippers, Wire. 


SEE NEXT MONTH'S ISSUE FOR THE ANNOUNCEMENT 
OF THE AWARD WINNERS IN THE SEVENTH ANNUAL 
ELECTRICAL MANUFACTURING PRODUCT DESIGN CONTEST 
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How many 
readers 
in your plant? 


BB Recently the chief executive of a promi- 
nent manufacturing plant conducted a per- 
sonal survey to see how many of his staff 
were regular readers of EvecrricaL Manu- 
FACTURING. He wanted to find out whether 
his organization was keeping abreast of 
modern design trends, engineering practices 
and production methods through a careful 
reading of the publication covering these 


activities. 


Friend executive was not disappointed. 
He found that some eight men in the engi- 
neering, design and production departments 
were familiar with specific articles and fea- 
tures that had appeared in recent issues. He 
further learned that several improvements in 
his product had their inception in suggestions 
that his engineers had seen in Evectricat 
Manuracturinc and had followed to a 


logical conclusion. 


The experience of this executive may 
suggest the value of a similar check of 
EvectricAL MANUFACTURING readership in 


your plant. 


And be sure to tell us if the present number 
of copies of ExecrricaL MANUFACTURING, 
being sent to your important personnel, is 
sufficient for convenient, effective reading. 
You'll find our Director of Reader Service, 
Mr. J. A. Campbell, ready and anxious to 


cooperate. 
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Folding DOUBLE Cupped Washer Lugs 


Series No. 1015—Made in 5 sizes 







































Showing lug closed and open—with wire grip 


SINGLE Cup 
Washer Lug 
Catalog No. 1055B 





Without wire grip 
Catalog No. 1055 





As a Connector As a Tap 
SEND FOR BULLETIN 8-D and 8-F 


KRUEGER & HUDEPOHL 


Third and Vine Sts. » + + CINCINNATI, OHIO 





Scloed the Corttst Peableniti 


Whether stock or special contacts are required 
Callite can supply them if they are of tungsten, 
molybdenum, silver, platinum, palladium, o1 
special alloys. Moreover, Callite engineers are 
ready to cooperate with manufacturers on spe- 
cial contact problems involving unusual operat- 
ing requirements. Long years of specialization in 
this field enable Callite-Tungsten to supply any 
and all of your contact requirements—economic- 
ally, dependably and quickly. It pays to contact 
Callite for contacts. Catalog and samples on 
request. 


Callite contacts are available in 


TUNGSTEN, MOLYBDENUM, SILVER, PLATINUM, PALLADIUM AND 
IN ALLOY COMBINATIONS OF THESE METALS. 


CALLITE TUNGSTEN 


CORPORATION 
950-39th STREET « UNION 
or CALLITE 





CITY, NEW JERSEY 





































RESISTORS you forget 


When you install a resistor you have a right to 
forget it. You can, if the resistor is made right 
and conservatively rated. The differential in price 
between the most dependable resistor and the 
cheapest, is so slight, that it is not worth the an- 
noyance and the cost of a single failure. Ward 
Leonard Resistors have built their reputation 
upon this sound policy. 


BULLETIN 11 
Tells about Vitrohm Wire Wound Re- 


SiStOTS, gives SiZes, watt ratings. 


BULLETIN 19 
Describes Ward Leonard Ribflex Resis- 


tors for unusually heavy duties. 


BULLETIN 22 


Is about plaque type non-inductive and 
non-capacitive resistors. 


BULLETIN 25 


Is a treatise of standard and special 
mountings and enclosures. 





c——- \ 
= 





f 


tr 


G Electric Control Devices 


isa \ Since 1892 
WARD LEONARD 


RELAYS - RESISTORS - RHEOSTATS 


ec 


WARD LEONARD ELECTRIC COMPANY 
34 South Street, Mount Vernon, N. Y. (WL) 


Please send me Bulletins Nos. 


' 


Name 
Firm 
Address 


City State 
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Acme Electric & Mfg. Co. 134 
Acme Wire Co. 119 
Acro Electric Co. 99 
Aerovox Corp. 155 
Ahlberg Bearing Co. 126 
Akron Porcelain Co. 151 
Alden Products Co. 140 
Allen Mfg. Co., The 88 
Aluminum Company of America 4, 5 
American Automatic Electric Sales Co. 115 
American Gas Accumulator Co. 110 
American Insulator Corp. 104 
American Lava Corp. 38 
American Rolling Mill Co. 83 
American Screw Co. 21 
American Spring & Mfg. Corp. 136 
Amperite Co. 108 
Auburn Button Works, Inc. 135 
sakelite Corp. 34 
Jaker & Co., Inc. 125 
Barber-Colman Co. 117, 149 
Becker Brothers Carbon Co. 138 
Belden Mfg. Co. Inside Front Cover 
Bentley-Harris Mfg. Co. 156 
Benwood Linze Co., The 129 
Biddle Co., James G. 106 
Bodine Electric Co. 40) 
Brand & Co., Wm. 109 
Brandywine Fibre Products Co. 139 
Bridgeport Brass Co. 102 
Bristol Co., The 21 
Bruning Co., Charles 89 
Burnley Battery & Mfg. Co. 152 
Burnside Co., The 149 
Callite Tungsten Corp. 157 
Carlander, Henry 152 
Carnegie-Illinois Steel Corp. 10 
Central Screw Co. £1, 430 
Centralab, Div. of Globe Union, Inc. 148 
Cerro De Pasco Copper Corp. 106 
Chace Co., W. M. 149 
Chandler Products Corp. 21 
Chase-Shawmut Co., The 26 
Chicago Molded Products Corp. 153 
Chicago Rivet & Machine Co. 117 
Clare & Go. C. P. 5 : 139 
Cleveland Tungsten Mfg. Co., Inc. 155 
Cold Metal Process Co., The 160 
Continental Screw Co. Zt, 30 
Corbin Screw Corp. 21 
Cotter Thermo-Electric Co. 156 
Cullman Wheel Co. 125 
Dano Electric Co. 138 
Dante Electric Mfg. Co. 144 
Daven Co., The 151 
Davis & Co., Inc., Dean W. 141 
DeJur-Amsco Corp. 118 
Detroit Power Screwdriver Co. 123 
Dial Light Co. of America 142 
Dole Valve Co. 143 
Drake Mfg. Co. 128 
Driver Co., Wilbur B. 115 
Durez Plastics & Chemicals, Inc. 31 
Eagle Signal Corp. 118 
Eicor, Inc. 145 
Elastic Stop Nut Corp. 120 
Electric Soldering Iron Co., Inc. 144 
Electric Specialty Co. 147 
Essex Wire Corp. 149 
Fafnir Bearing Co. 20 
Fairbanks, Morse & Co. 95 
Fenwal Incorporated 119 
G-M Laboratories, Inc. 126 
Gear Specialties, Inc. 153 
General Electric Co. 22. 23.33, 81.91: 96. F1, 112°933 
General Plate Co., Div. of Metals & Controls Corp. 85 
Gibson Electric Co. 135 
Gisholt Machine Co., The 107 
Guardian Electric Mfg. Co. 94 
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ADVERTISERS 


H-B Electric Co., Inc. 136 
Handy & Harman 145 
Hansen Mfg. Co., Inc. 90 
Hardwick, Hindle, Inc. 129 
Haydon Mfg. Co., Inc. 147 
Herzog Miniature Lamp Works, Inc. 144 
Heyman Mfg. Corp. 143 
Hilliard Corp., The 137 
Holliston Mills, Inc., The 84 
Holtzer-Cabot Electric Co. 143 
Hoskins Mfg. Co. 39 
Hotel Belmont Plaza 131 
Hotel McAlpin 153 
Hubbard Spring Co., M. D. 135 
Hunter Pressed Steel Co. 119 
Ideal Commutator Dresser Co. 104 
Ilsco Copper Tube & Products, Inc. 136 
Imperial Electric Co. 100 
Imperial Porcelain Works, Inc. 77 
Industrial Molded Products Co. 148 
Instrument Resistors, Inc. 148 
Insulation Manufacturers Corp. 142 
International Nickel Co., Inc. 28 
International Resistance Co. 18 
International Telephone Development Co., Inc. 113 
International Screw Co. 21 
Irvington Varnish & Insulator Co. 127 
Jefferson Electric Co 114 
Jelliff Mfg. Corp., C. O. 108 
Jones, Howard B. 155 
Kester Solder Co. 152 
Keuffel & Esser Co. 11 
Kimberly-Clark Corp. 92 
Kirkland Co., The, H. R. 144 
Klein & Sons, Mathias 13 
Koehler Mfg. Co., Ince. 149 
Krueger & Hudepohl 157 
Kux-Lohner Machine Co. 127 
Lamson & Sessions Co. 21 
Landis & Gyr, Ince. 129 
Leach Relay Co. 145 
Lectrohm, Inc. 148 
Leland Electric Co. 29 
Lewyt Metal Products Co., Inc. 27 
Linden & Co., Ine. 150 
Littelfuse, Inc. 147 
Lord Mfg. Co. 32 
Louthan Mfg. Co. 136 
Lovejoy Flexible Coupling Co. 142 
Macallen Co. 8 
Magnatrol Valve Corp. 140 
Magnetic Windings Co. 151 
Mallory & Co., Inc., P. R. 79 
Master Electric Co., The Inside 3ack Cover 
McGill Mfg. Co. 134 
Mercoid Corp., The 33 
Micro Switch Corp. 103 
Millen Mfg. Co., Inc., James 141 
Minnesota Mining & Mfg. Co. 147 
Monarch Rubber Co. 151 
Monsanto Chemical Co. 75 
National Band & Tag Co. 154 
National Electric Controller Co. 150 
National Porcelain Co. 77 
National Screw & Mfg. Co. 21 
National Vulcanized Fibre Co. 25 
New Departure Div. of General Motors Sales Corp. 3 
New England Mica Co. 116 
New England Screw Co. 21 
New Jersey Porcelain Co. 77 
Newport Rolling Mill Co. 117 
Norma-Hoffman Bearings Corp. 6 
North American Electric Lamp Co. 144 
Nothelfer Winding Laboratories 154 
Numberall Stamp & Tool Co., Inc. 143 


(Continued on next page) 
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The 3°' surface mount- 
ing Bakelite case in- 


7" Bakelite case instru- strument. 


ment with long 
scale, 


Long scale with compact- 
ness in this 4//." 


case instrument. 





Popular 3’' Bakelite 
instrument. 


Aircraft instrument in the 
“Army and Navy" case. 


SIMPSON ELECTRIC COMPANY 


oO 


(6") 








Neat duplex case for limited 
space requirements. 


Bakelite 





Distinctive rectangular 4," 
Bakelite case instrument. 


case 





The panel instruments 
shown here are just a 
few of the complete 
Simpson line, which cov- 
ers all popular styles 
and sizes, in all stand- 
ard ranges. 









$200 Kinzie Street, Chicago, Illinois 
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(Continued from preceding page) 


, f | | Sti Ie With v7 Ohio Electric Mfg. Co., The ara 137 
e IC. i Sa Ohmite Mig. Co. ; i 93 


Owens Corning Fiberglas Corp. 97 
Ozalid Products Div. of General Aniline & Film Corp. 15 


Paper Manufacturers Co., Inc. 146 
Paramount Paper Tube Co. 154 
Parker-Kalon Corp. 16, I, 2 
Parker Co., The Charles 21 
Patton-MacGuyer Co. 153 
Pawtucket Screw Co. 21 
Pease Co., The C. F. ; 87 
Peck Spring Co., The . 123 
Perkins Machine & Gear Co. 142 
Pheoll Mfg. Co. jen 21 
Phosphor Bronze Smelting Co. 122 
Pioneer Gen-E-Motor ; 122 
Platt Bros. & Co. 156 
Portland-Monson Slate Co. ' 150 
Post Co., Frederick ; 37 
Powrex Switch Co. 152 
Precision Apparatus Co. 116 
Precision Paper Tube Co. , 156 
Progressive Mfg. Co., The 125 
Pyramid Products Co. pints 123 


R-B-M Mfg. Co. Div. of Essex Wire Corp. 121 
Railway Express Agency, Inc. nt ; . 139 
Raytheon Production Corp. ea 141 
Reliance Electric & Engineering Co. oe 121 
Republic Steel Corp. ba ie eee ’ 101 
Revere Copper & Brass, Inc. Becks Sack Cover 
Richardson Co., The iy 3 ae 36 
Rockbestos Products Corp. 12 
Roebling’s Sons Co., John A. 5S wa aes 35 
Rogan Bros. 155 
Russell, Burdsall & Ward Bolt & Nut Co. es 21 


Ryerson & Son, Inc., Joseph T. baa 151 


Scovill Mfg. Co. ; ie orca a) es 

Shakproof Lock Washer Co. eos 21 

Shimer & Sons, Samuel J. es 150 

Signal Electric Mfg. Co. ; ee ws ee 

Simpson Electric Co. Rok devs es 4 

Smith Mfg. Co., Inc., F. A. ed . 110 

Sola Electric Co. .... ; ain 134 

Solar Mfg. Corp. syste 138 

Southington Hardware Mfg. Co., The ......... o Gee 

Special Electrical Porcelain Section National Elec- 
trical Manufacturers Assoc. 

Speedway Mfg. Co. 

Spencer Thermostat Co. 

Square D Co. aie: oe 

Standard Electrical Products Co. ..... 

Standard Pressed Steel Co. 

Stanley Tools, The, Div. of the Stanley Works 

Star Porcelain Co. a 

Sta-Warm Electric Co. 

Stein & Co., Wm. P. 

Steward Mfg. Co., D. M. 

Stokes Machine Co., F. J. 

Synthane Corp. 


Thompson-Bremer & Co. 

Thompson Clock Co., The H. C. 

Timken Roller Bearing Co. 

Trico Fuse Mfg. Co. 

Triplett Electrical Instrument Co. 
Vigilant guard and control of CMP Union Carbide and Carbon Corp. 
quality is continuing—it assures de- United Chromium, Inc. ae 


: ue o U. S. Steel Corp. 
fense industry customers the “extras United Transformer Corp. 


CMP strip has always offered. Universal Clay Products 
Universal Winding Co. 
Veeder-Root, Inc. 
Ward Leonard Electric Co. 
Wesche Electric Co., The B. A. 
Westinghouse Electric & Mfg. Co. ...... ge 
West Virginia Pulp & Paper Co. ......... 

THE COLD METAL Whitney Screw Corp. ........ aha 
PROCESS CO. Wiegand Co., Edwin L. .. 


Wilson Co., H. A. » s 
Youngstown, Obie Winsted Div. of Hudson Wire Co. 
Wire Stripper Co., The 
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MASTER MOTORS 


Thissrobot baseball pitcher, manufactured by Baseball Tht ae 


Inc., St. Louis, has helped the St. Louis Cardinals round into a very 


eC Me ee ee eM Ch eb 


VISCUM he lth me ee 


SS aM ee ee 
pactness, safety, economy and convenience of this machine.. 

a Melt) dL 
CMM UM Me CM Cl Te 
that may be secured by using Master Motors that fit exactly the 
individual requirements of the job. 

pO Mh eh Uh teem me 
for your plant or your product, investigate MASTER'S unusual ability 


to serve you advantageously with motors that fit your needs exactly. 


THE MASTER ELECTRIC COMPANY #® DAYTON @ OHIO 


ASTE ot 
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It's hard to say "No" toa friend... 


We at Revere have always felt that we have, not "cus- 
tomers", but friends. Certainly, this has been our 
way of looking at it, because we have thought of your 
order not only as so many pounds or tons of metal—pbut as 
a valuable opportunity for us to make you feel glad you 


came to Revere for copper or copper alloys. 


That's why we haven't had much use for the word "No"— 
up to the time of priorities and preference ratings. 
But Uncle Sam has the final word in this emergency, and 
now we sometimes find ourselves unable to oblige even 


our oldest and best friends. 


Revere Technical Advisory Service will, however, 
continue to work closely with you, bringing to bear on 
your problems all of Revere's extensive knowledge of 
materials. In some cases we have been able to guide 
our customers into Defense contracts in which prior- 
ities work for them instead of tying their hands. So 
get in touch with Revere—together we may find a way of 


changing "No" to "Yes", 


REVERE 


COPPER AND BRASS INCORPORATED 
Executive Offices: 230 Park Ave., N. Y. 


MILLS: BALTIMORE, MD. + TAUTON, MASS. + NEW BEDFORD, MASS. + ROME, N. Y. + DETROIT, MICH. + CHICAGO, ILL. 





